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Abstract 
With the desire to capture children's imaginations and interest in the field of 
science, "Science Day on the Greenway" was created as part of an Honors College thesis 
project. As an outreach program, this event aspired to educate the community in the 
three main branches of science (chemistry, biology, and physics), especially children 
grades K-8th. This event incorporated many hands-on science experiments that used 
common non-toxic household chemicals and was set-up along a half-mile span of the 
Cardinal Greenway in Muncie, Indiana. The experiments that involved chemistry 
included, Oobleck (an activity demonstrating phase changes), Gluep (to introduce 
polymerization), Candy Molecules (which exhibit molecular structures), and Bath 
Bubblers (to show a chemical reaction). Various speakers also attended "Science Day on 
the Greenway" to educate the participants on native plants, wildlife, and leaf structures. 
Based upon community response, this event proved to be a success and will hopefully be 
reproduced annually. 
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Introduction: 
Science Day on the Greenway 
A Process Analysis 
By Mary Borger 
One of my goals as a future educator is to interest students in the field of science. 
Science is often thought of as a boring and difficult subject with crazy scientists 
performing experiments that explode in their faces. Rather then believe these wild 
assumptions, 1 want students to realize that science can explain most of the events that 
occur in their everyday lives. This knowledge can be most fully understood through 
hands-on application. This process needs to begin at a young age when curiosity and the 
lack of self-doubt motivate students. All of these principles led to the creation of 
"Science Day on the Greenway," an event aimed at elementary and middle school 
students, along with their parents and the Muncie community. The purpose of this event 
was to combine the knowledge that is learned from books about science with real life 
experiences in a way that is meaningful to students. 
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"Science Day on the Greenway" took place on Saturday, April 3,2004. It started 
at 10:00 a.m. and came to completion at 4:00 p.m. The day was filled with science 
activities to maintain children's attention and interest. Among these activities were tables 
scattered along the Cardinal Greenway from McCulloch Trailhead to the Train Depot. 
The tables contained science exhibits that encompassed all areas of science including 
biology, chemistry, and physics. Along with the science exhibits, there were hands-on 
experiments in which children, parents, teachers, and community members were able to 
participate. Other activities throughout the day included science demonstrations, 
speakers, a raffle, and a scavenger hunt. This event proved to be a great success based 
upon community involvement and the reflections we have received from its participants. 
One student stated, "I used to think science was boring, but this is really fun!" An article 
was written in the Muncie Star Press regarding "Science Day on the Greenway," and an 
editorial was sent in by one of the participants. The editorial stated, "It was a great way 
to educate kids and make it fun at the same time. We'd love to see more programs like 
this one" (see Appendix I). The success of this event can be accredited to the amount of 
preparation that went into its creation. 
Planning the Event: 
BSU Faculty 
Making contacts early during event planning was essential for our achievement. 
These contacts shared many of their own ideas for "Science Day on the Greenway," and 
they represented a portion of the Muncie community that expressed interest in the project. 
The first contact made for this event was Dr. Marcy Towns, a professor in the Ball State 
Chemistry Department. Dr. Towns agreed to be the faculty advisor for this project and 
was very enthusiastic about "Science Day on the Greenway." She had organized events 
similar to this one in the past and shared many of her experiences and ideas. Dr. Towns 
had also been an educator at the secondary level prior to teaching at Ball State. Many of 
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the materials she shared with us were used as activities during the event. She also had 
many ideas concerning safety and publicity. Upon her recommendation, it was decided 
that all of the activities for "Science Day on the Greenway" would include non-hazardous 
common household chemicals. This choice further exemplified the theme of "Science 
Day on the Greenway" that science is everywhere, and it can explain most of the events 
that occur in our everyday lives. All of the science exhibits, demonstrations, and hands-
on activities scattered along the Cardinal Greenway for this event were chosen to reflect 
this theme. 
Delaware Greenways, Inc 
Another very important contact made early in the planning stages of this project 
was Beth Campbell, a program director for Delaware Greenways, Inc. She was 
extremely enthusiastic about bringing together Ball State University and the surrounding 
Muncie community on the Cardinal Greenway. She was interested in a project that 
would bring more people to the Greenway and hopefully become an annual event. Beth 
Campbell was a tremendous help on the day of our event as well as during the planning 
and preparation stages for the project. Having organized events of this magnitude 
previously, she provided many valuable insights. She suggested providing food and a 
portable bathroom, explaining that people's basic needs needed to be met in order to 
maintain their interest in this type of activity all day. She also provided a truck that 
enabled us to transport heavy tables and chairs along the Cardinal Greenway from 
McCulloch Trailhead to the Train Depot on the day of the event. Her ideas concerning 
pUblicity were also fantastic and she provided us with further valuable resources and 
contact information. 
Choosing the Activities 
The activities for "Science Day on the Greenway" were chosen after careful 
consideration as to what scientific principles they would convey. One goal of this project 
was to educate its participants in as many different aspects of science as possible. At 
times this ideal was difficult to achieve due to the availability of resources as well as the 
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complexity of the subject matter. Some activities were not used because they required 
hazardous chemicals that were not found commonly in households. Others required heat 
and/or flame, which according to the American Chemical Society, are to be omitted from 
any outreach program that occurs outside of a science classroom (see Appendix C. #16). 
Fire extinguishers, chemical showers, and eyewash stations may not be readily available 
in environments outside of the science classroom. The following is a list of all of the 
science exhibits, demonstrations, and hands-on activities that were made available to the 
participants of "Science Day on the Greenway," along with the descriptions of the 
scientific concepts they explained (see Appendices B &C): 
I. Airness Awareness: This activity demonstrated that air really is made of 
something in order for a parachute to work (1). 
2. Candy Molecules: This activity introduced students to atoms and molecules, and 
it explored the shapes of molecules and the strength of their bonds (3). 
3. Fossils: This activity taught participants about fossils and the process of 
fossilization (5). 
4. Gluep: This activity introduced learners to the concept of polymerization (6). 
5. Green Pennies: This exhibit taught participants about the process of chemical 
change (7). 
6. How Soap Works: This demonstration allowed students to observe how soap 
removes fat or grease (8). 
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7. Density Column: This demonstration explained to learners the scientific concept 
of density (12). 
8. Oil Spill: This activity conveyed to participants the amount of responsibility 
associated with cleaning up an oil spill. It also emphasized the damaging effects 
of oil spills to the environment (9). 
9. Oobleck: This activity introduced students to phase changes (10). 
10. Rubber Eggs: This exhibit emphasized the importance of calcium to the body 
and explained the process of chemical change (13). 
II. Static Electricity: This activity demonstrated the concept of static electricity 
(14). 
12. Volcanic Eruption: This activity introduced learners to volcanoes (15). 
13. Paper Airplanes: This activity explored the notion of aerodynamics (II). 
14. Bath Bubblers: This activity taught participants about chemical reactions (2). 
15. Digestion: This activity demonstrated the process of peristalsis and the 
importance of mucus and saliva to swallowing (4). 
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Some exciting activities planned for "Science Day on the Greenway" outside of the 
science exhibits, demonstrations, and experiments, were a scavenger hunt and a raftle for 
cool prizes. The scavenger hunt was designed to enable the students to actively 
participate at each one of the science tables along the Cardinal Greenway as well as to 
observe the science in nature all around them. Included in each scavenger hunt handout 
was an evaluation sheet for the event. The purpose of this evaluation was to receive 
feedback from the participants themselves regarding this event. A scavenger hunt was 
created to begin at each entrance of the Cardinal Greenway from McCulloch Trailhead to 
the Train Depot (see Appendix H). Within the scavenger hunt was an announcement of a 
raftle. Various items were donated for the raffle, and others were made or bought. 
Delaware Greenways, Inc. and the science departments at Ball State University made 
many donations for the raffle. Included in the donations were t-shirts, bicycle helmets, 
and water bottle lanyards. Animal chairs were also built and painted for the raftle, and 
dinosaur and crystal growing kits were purchased. The children especially enjoyed the 
raffle and left at the end of the day with really neat prizes that made science cool. 
Risk Management 
Another contact made early during event planning was Larry Cistrelli, the 
Director of Risk Management at Ball State University. Larry was contacted prior to 
"Science Day on the Greenway" in order to evaluate the level of risk associated with this 
type of an event. He helped determine the appropriate safety measures that should be 
taken during "Science Day on the Greenway," and warned us of the hazards that could be 
associated with the event. It was decided that an adult must accompany children 
attending the event, and all safety precautions would be made available to the 
participants. Originally these safety precautions were going to be made into handouts for 
every participant, but in order to avoid litter along the Cardinal Greenway, they were 
placed on posters at every table that contained a science exhibit, demonstration, or hands-
on activity. Water was also made available at every table, and a first aid kit was on the 
premises. The water was only used as an ingredient for some of the experiments on the 
day ofthe event, but it was placed at each table in case of dehydration or contamination 
of the eyes. Antibacterial gel was also placed at each science table so that the students 
could cleanse their hands before participating in the next activity. 
Speakers 
Other contacts made early during event planning were the speakers for "Science 
Day on the Greenway." The number of speakers for this event was limited to three in 
order to prevent a loss of focus on the exhibits, demonstrations, and hands-on activities 
that were created in order emphasize science as occurring in everyday life. 
One of the speakers was Lyla Spath, a wonderful woman whose interest was in 
leaves. She decided to share her passion during "Science Day on the Greenway" by 
dressing up as "Lyla the Leaf' and explaining the parts ofleaves to participants while 
walking along the Cardinal Greenway. This really captured the interest of the younger 
participants and helped them realize that there is more to nature than meets the eye. 
Another speaker was Cheryl LeBlanc. Cheryl volunteered to take Science Day 
participants on nature walks through the woods surrounding the Cardinal Greenway. 
During this time she described Indiana's native plants and animals and explained how to 
keep the environment clean and safe. 
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The third speaker was Robin Dungan, a naturalist from Oakhurst Gardens at the 
Minnetrista Center. Robin volunteered to bring some of her animals to "Science Day on 
the Greenway." These included a corn snake, an owl, and a salamander. She also 
provided information about the Minnetrista Center and upcoming events with interested 
participants. The children expressed a great deal of interest in the animals by asking a lot 
of questions and interacting with them. The information they already know about most 
of the animals was also quite impressive. I believe the speakers were highlights of 
"Science Day on the Greenway." 
Implementing Activities: 
Buying Materials 
After the activities were chosen for "Science Day on the Greenway," the 
materials they required needed to be purchased. Earlier during event planning, 
sponsorship had been acquired through the Ball State Chemistry Department and 
Delaware Greenways, Inc. Dr. Robert Morris, the Chairperson ofthe Department of 
Chemistry, graciously offered to help with funding for the project. "Science Day on the 
Greenway" received a budget of$300. The majority of this money was spent at Sam's 
Club, Wal-Mart, Hobby Lobby, and the Dollar Tree for needed supplies and materials. 
Enough supplies were bought for an estimate of two hundred participants attending the 
event (see Appendix D). 
Recruiting Volunteers 
Volunteers were requested through the Honors College and the Chemistry 
Department at Ball State University. An email was sent to Diana Monks, and she 
forwarded it to every student in the Honors College. A similar request was made to Dr. 
Robert Morris in the Chemistry Department. Most of the responses received were from 
Honors College students and organized clubs such as the Student Affiliates of the 
American Chemical Society, the Natural Resources Club, and the Student Education 
Association. Volunteer times were divided into two shifts. One shift comprised the first 
half of the day and the other shift included he remainder of the event. Some volunteers 
were willing to remain the entire day, while others offered to work a shift that better 
suited their schedule. The number of people who were willing to volunteer was 
encouraging, as well as their enthusiasm for the project. Names and contact information 
was collected for a few weeks, and then an email was sent out to all of the volunteers 
describing the specifics of the event, pertinent information regarding their duties, and 
driving instructions. Contact was maintained with the volunteers on a weekly basis 
leading up to the day of the event (see Appendix G). 
Setting Up the Greenway 
In order for the science exhibits, demonstrations, and activities to be set up along 
the Cardinal Greenway from McCulloch Trailhead to the Train Depot, tables and chairs 
were required. The tables were obtained through the Muncie Park and Recreation 
Department. Because "Science Day on the Greenway" coordinated directly with 
Delaware Greenways, Inc., there was no charge for renting the tables. Twenty tables 
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were rented by completing an "Equipment Request and Check Out" form provided at the 
Muncie Park and Recreation Department Office. The Park Department delivered them 
on Friday morning prior to the event and picked them up on Monday morning afterwards. 
The chairs were rented from Mr. SupeRent on Centennial Avenue in Muncie. Forty 
chairs were rented for less than thirty dollars. The chairs were picked up the morning of 
the event and returned directly after the event on the same day. Having established the 
coordination of activities for the day, the next step in event planning was meeting the 
basic needs of attending participants. 
Meeting Participant's Needs 
At Beth Campbell's suggestion, a Port-a-John was going to be rented through 
Hudson's Rental on Broadway Street in Muncie for the day of the event, but because one 
was already present on the section of the Cardinal Greenway being utilized by "Science 
Day on the Greenway," there was no additional cost to our project. In order to satisfY the 
hunger of the attendants, Carter's Almost World Famous Hotdogs were to be sold starting 
at II :00 a.m. and continuing throughout the afternoon. The Student Affiliates of the 
American Chemical Society (SAACS) through the Ball State Chemistry Department 
kindly offered to quench the thirst of the participants by selling refreshments throughout 
the day. Along with these refreshments, SAACS also offered to set up a table for the 
event and performed demonstrations involving clouds, static electricity, and the bending 
of water. Their enthusiasm for science was shared with all of the participants at "Science 
Day on the Greenway." With the majority of event planning accomplished, the next step 
in the process of organization for "Science Day on the Greenway" was pUblicity. 
Publicity: 
"Science Day on the Greenway" was created for the entire Muncie community in 
order to interest them in the field of science through hands-on application. In order to 
succeed at this task, a flyer for the event was created and given to each of the Muncie 
elementary and middle schools. This was accomplished with the help of Steven 
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Edwards, the Assistant Superintendent of Muncie Community Schools. Fourteen packs 
of flyers accompanied by cover letters explaining the details of the event were given to 
Mr. Edwards to distribute to the elementary and middle schools of Muncie. These flyers 
were also distributed to local churches, work places, departments on campus, and 
Motivate Our Minds (MOMs), who graciously offered to distribute them to other youth 
organizations in the community. Each flyer contained the date, time, and location of the 
event along with the age group for which it was intended. Parking information was also 
made available along with the safety precaution that an adult must accompany all 
children (see Appendix E). The flyers also included incentives for attending "Science Day 
on the Greenway" including captivating speakers, awesome hands-on science 
experiments, a scavenger hunt, and a rame for cool prizes. This information was also 
made available to the public through a press release in the Muncie Star Press (see 
Appendix E). This press release was published on March 30, 2004. 
Assessment of the Event: 
Overall "Science Day on the Greenway" was a huge success. Almost one 
hundred people participated, and the majority of those voiced compliments and requested 
the event's implementation again next year. The most rewarding experiences I received 
during the event were the reactions many of the children had towards science. Many 
parents confided in me that their children thought the day would be really boring, but 
were thrilled to discover that science was so cool. Some of the favorite activities were 
"Oobleck," "Oil Spill," and "Fossils." After learning about fossils and the process of 
fossilization, one young girl found a real fossil and brought it back to the volunteer 
working at that table. As a future educator in the field of science, I believe that these 
types of responses to scientific exhibits, demonstrations, and activities will open 
children's minds to the notion that science is everywhere and can explain most of the 
events that occur in their everyday lives. Although this event was a success, there are a 
few suggestions for improvement that should be considered before it is repeated. 
Improvements and Suggestions: 
One suggestion for improvement would be the development of some type of 
method to guarantee that volunteers show up for the event. This could be accomplished 
through incentives like pizza or t-shirts or through personal contact on the telephone. 
Another suggestion for improvement would be a different approach to the rame. There 
were no scheduled times for drawings, so many prizes had to be given away. Perhaps if 
the participants at "Science Day on the Greenway" were made aware of designated raffle 
drawing times, more students would have participated. Prizes could also have been given 
away at the science tables for answering questions regarding the activities correctly. 
Another recommendation is that food needed to be present at the event, both for the 
participants and for the volunteers. Carter was unable to bring his hot dogs on the day of 
the event due to car problems, so many ofthe participants left for lunch and never 
returned. Another huge suggestion for improvement is regarding safety. 
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Although water and hand sanitizer were provided at each science table, no method 
of communication between science tables and the event coordinators was established. In 
a worse case scenario, if one ofthe participants were seriously injured, he or she may not 
have received medical attention in a timely matter. An extra safety precaution that could 
have been taken would have been to provide each science table with a first aid kit and a 
two-way radio or cell phone. This would have allowed communication between the 
event coordinators and the science tables regarding needed materials as well. My partner, 
Loc Dang, and I received bicycles through the Cardinal Greenway in order to move more 
quickly from McCulloch Trailhead to the Train Depot, but it was still a challenge to meet 
all the needs of every volunteer along the trip. 
Conclusions and Acknowledgments: 
"Science Day on the Greenway" was both a challenging and rewarding learning 
experience. It was a project that could not have been completed alone so I send my 
immense gratitude to my partner and friend, Loc Dang, as well as to the contacts and 
volunteers established throughout this endeavor. Although there were moments when I 
thought this event would never actually take place, I believe the impact it had on its 
participants made the whole experience worthwhile. As a future educator I believe that I 
did interest some students in the field of science by helping them discover that it can 
explain most of the events that occur in their everyday lives. This experience has also 
helped me to grow both as a person and as a student studying secondary education in the 
field of science. 
Mary Borger 
Honors Thesis Proposal 
I 
1. The Honors project should broaden your educational experience through 
independent work that adds to your knowledge and develops your talents. 
How will your project help you to accomplish these objectives and add to 
your personal goals? Why, in short, do you want to do this particular 
project? 
I am a secondary education major, and my primary area of study is 
chemistry with a supporting area of biology. As part of my future career I 
will be required to plan science events that capture student interest. My 
proposed thesis project will be a science day on the Cardinal Greenway. 
The purpose of this event is to draw the attention of young people as well 
as the community in order to bring them together for a day of science and 
fun on the Cardinal Greenway. 
2. When are you signing up for HONRS 499? 
I am signed up for HONRS 499 during the spring semester of2004. 
3. What will be the outcome of this project? (Be specific.) 
The outcome of this project will be a creative activity in the form ofa 
"How To Guide," or manual, in order to allow the event to take place on 
an annual basis. This guide will include, but is not limited to, goals, 
procedures, activities, materials, setup, and safety. 
4. Objective or Thesis (include target audience, purpose): 
The objectives of my thesis are to create the "How To Guide," or manual, 
for the science day on the Cardinal Greenway as well as to gain the 
valuable knowledge that comes from setting-up, working, and organizing 
such an event. The target audience will be elementary through middle 
school children, their parents, teachers, and the Muncie community. The 
purpose of this event is to combine the knowledge that is learned from 
books about science and nature with real life experiences. In addition to 
learning science through application, this is an excellent opportunity to 
involve the Muncie community. 
5. Project Description (please be specific-approximately two paragraphs): 
The event is currently scheduled to be on a Saturday in early April, 2004. 
The "Science Day on the Greenway" will be an all day event starting at 
10:00 AM and going until 4:00 PM. The day will be filled with activities 
to maintain the children's attention and interest. Among these activities 
will be booths scattered along a section of the Cardinal Greenway. The 
booths will house science exhibits that encompass all areas of science 
including chemistry, biology, and physics. Along with the science 
Mary Borger 
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exhibits, there will be hands-on experiments in which the children, 
parents, teachers, and community members will be able to participate. 
In addition to the booths scattered along a section of the Cardinal 
Greenway, there will be other activities. Among these will be a science 
related scavenger hunt. This will be for the children, who will be required 
to have adult supervision the entire time. This scavenger hunt will allow 
the children to explore the Cardinal Greenway, along with the science 
surrounding it. Other activities may include science demonstrations, 
speakers, and a question and answer session. The entire project will 
require a lot of time and resources. My partner, Loc Dang, and I have 
broken our duties into two areas. I am responsible for the majority of the 
event planning and coordination. Loc will be in charge of the event's 
publicity and arranging for students, teachers, and community members to 
come and participate in the event. Also he will be responsible for 
gathering sponsorships for the event if required. Together we will plan the 
activities and demonstrations. 
6. State what the importance or implications of the project are. What do you 
expect to learn, or what would others learn from knowing about your 
anticipated results? 
The implications of the project are numerous. The most important goal of 
this project is to create a working manual on how to plan, coordinate, and 
host such an event. The purpose is to allow the "Science day on the 
Greenway" to become an annual event. The second goal of the project is 
to educate children and the people of Muncie about science and involve 
them more in the community. The third implication is the learning 
experience that will accompany the set-up, organization, and fruition of an 
event as large as this one. Everyone that participates in the "Science Day 
on the Greenway" will gain a wealth of knowledge. 
Appendix B 
The following are the demonstrations, experiments, and hands-on activities 
used during "Science Day on the Greenway." Materials needed for each 
activity are listed on the procedural write-ups, and the prices that follow 
are provided as an estimate for the repetition of these experiments on 
future occasions. The prices reflect those from March 2004, but please 
note that they may have changed. 
1. Airness Awareness 
2. Bath Bubblers 
3. Candy Molecules 
4. Digestion 
5. Fossils 
6. Gluep 
7. Green Pennies 
8. How Soap Works 
9. Oil Spill 
10. Oobleck 
11. Paper Airplane 
12. Density Column 
13. Rubber Eggs 
14. Static Electricity 
15. Volcanoes 
Appendix B 
Airness Awareness 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Mary Borger and Loc Dang 
Overview: 
A good example that shows that air is really ·stuff" is the way a parachute 
works. After doing the activity, think of the problems a parachute would 
have if air really was just empty nothingness. 
Background: 
The air is made up of extremely tiny particles called molecules. These 
molecules are mostly nitrogen, oxygen, argon, water vapor, carbon dioxide, 
and some other gases. With all those molecules making up the air, there is 
lots of stuff that helps hold a parachute up as it falls through the air. 
Science Processes To Be Used: 
1. Observation 
2. Making Predictions 
3. Experimenting 
4. Communicating Scientific Arguments 
5. Measuring 
Time: 
Preparation: 5 minutes 
Activity/Discussion: 20-25 minutes 
Clean up: 5 minutes 
Materials: 
Lightweight Plastic Shopping Bags - free and found in most stores 
Scissors - $0.48 
String - $2.86 
Tape - $7.66 for 6 dispensers with 1000 ft. 
Pennies - $0.01 
Metric Rulers - $0.97 
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Safety and Disposal: 
All materials in this activity can be thrown out with the trash. Remind the 
students to not play with the scissors or with the intact plastic bags, 
because this could lead the inability to breathe. 
Airness Awareness: 
Discussion 
You might start this activity by asking the students if they know the 
composition of air. The background information above can also be discussed. 
Procedure 
1. Use a ruler and a pen to measure and draw a square on one side of a 
plastic bag so that each side of the square is 15 centimeters. Cut out 
the square. 
2. Cut 4 pieces of string about 20 centimeters long and tape them to the 
corners of the bag 
3. Bring the free ends of the strings together and use tape to tape them 
to a penny so that you have a little parachute. 
4. Hold the parachute from the middle of the square and drop it from 
high over your head. Describe how it falls. Why doesn't it fall really 
quickly like a stone? What do you think makes it float? 
5. Use the other side of your bag to make another parachute that is 30 
centimeters long on each side. Do you think this parachute will fall 
faster or slower than the smaller one? Why? 
6. Hold both parachutes at the same height and drop them at the same 
time to see! 
Discussion 
Look at the picture below. If air is made out of molecules of nitrogen, 
oxygen, argon, water vapor, carbon dioxide, and some other gases, how could 
you use this picture to explain why one parachute falls faster or slower than 
the other? 
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15em 30 em 
Reference: 
American Chemical Society. a Airness Awareness: Wondernet. 17 Nov. 2003. 
http://www.chemistry.org/portal/a/c/s/1/wondernetdisplay.html?DOC=wond 
ernet'ro5Cactivities'ro5Catmosphere'ro5Cairness.html 
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Overview: 
Bath Bubblers 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Loc Dang and Mary Borger 
Appendix B 
This activity will demonstrate the properties of a chemical reaction in a way 
that the students can understand. They will learn how reactions work and 
the energies that they either absorb or release. 
Background: 
What's the first thing that comes to mind when someone says ·chemical 
reaction?" Do you think of really smart people with glasses wearing their lab 
coat with the pocket protectors, mixing a bunch of green bubbling liquids to 
red smoky ones? If so, you are only part way correct. 
Just how important are chemical reactions? Would you believe that without 
them, there would be no life on earth? Well, you better believe it! Chemical 
reactions are not only necessary in the everyday uses (like cooking and 
driving), but are needed to keep your body functioning and well maintained. 
These reactions keep your blood flowing and they help you defend against 
those nasty germs that make you sick. 
When anything undergoes a chemical reaction, their atoms (or molecules) 
rearrange to make something totally different. The easiest way to think of 
a chemical reaction is that if it happens, you cannot get back what you used 
to have. For instance, if you burn paper, you get ashes. There is no way to 
get the paper back out of ashes. 
Science Processes To Be Used: 
1. Make observations 
2. Experiment 
3. Discuss Conclusions 
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Time: 
Preparation - 10 minutes 
Activity/Discussion -10 minutes 
Clean up - 5 minutes 
Materials: 
Citric Acid - $9.99 
Baking Soda - $4.19 for a 121b bag 
Water - $0.58 
Scents - $3.00 
Safety and Disposal: 
Appendix B 
This experiment the kids can take home! Unless allergies are a problem, the 
kids can take the bath bubblers home and use them during their bath. 
Bubblers will fizz in water and release a specific scent. Otherwise, the 
bubblers can be thrown away with no harm to the environment. 
Bath Bubblers: 
Discussion 
Explain how chemical reactions take place and how they are important to 
everyday life. Demonstrate by performing a reaction experiment that is 
relatively easy and safe to do. 
Procedure 
1. Explain to the students what goes happens during a chemical 
reaction. 
2. Pour in the dry ingredients and have them mix it with their hands. 
3. Mix their scent of choice with the water and slowly add it to the 
dry ingredients with a plastic pipet. Please refrain from adding 
too quickly. 
4. When the mixture can be molded into a ball, have them put it in a 
cup to dry, and explain to them what will happen when they place 
it in the bathtub. 
Review 
Ask the students the following questions: 
1. What happened during the experiment? 
2 
2. Why wasn't all the water added all at once? 
3. What did you feel? 
4. What do you think will happen in the bathtub? 
Ingredients: 
t cup Citric Acid 
t cup Baking Soda 
f cup water 
5-10 scent drops 
Reference: 
Soap Crofters Company -Bath Bombs· 
http://www.soapcrafters.com/bbombs.htm 
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Overview: 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Loc Dang and Mary Borger 
Appendix B 
This activity will introduce the students to the concepts of atoms and 
molecules. They will explore the ·shapes" of molecules and the strength of 
their bonds. 
Background: 
Molecules are small particles that make up all living and non-living things. 
They are made up of even tinier particles called atoms. Molecules in living 
things are made from only about 25 of more than 100 known atoms in the 
universe. Molecules are made from as few as two atoms to hundreds of 
millions of atoms. 
Molecules are so small that there are more molecules in your body than 
there are stars in the universe! 
What's so special about molecules in your body and in other living things? 
Each molecule has a unique shape that allows it to interact with other 
molecules. The interactions between molecules let us--as well as bacteria, 
elephants, broccoli and other living things--move, sense, reproduce, and do 
the things that keep all living creatures alive. 
Science Processes To Be Used: 
1. Make Observations 
2. Create Models 
3. Experiment 
4. Communicate Scientific Arguments 
1 
Time: 
Preparation-5minutes 
Activity/Discussion-10-20 minutes 
Clean-up-5-10 minutes 
Materials: 
Mini Marshmallows - $o.n 
Gummy bears - $5.16 for lib bag 
Round Toothpicks - $0.58 for 50 toothpicks 
Safety and Disposal: 
Appendix B 
This experiment the kids can eat! Round toothpicks will be used so as to 
prevent accidents. All materials can be thrown out with the trash. Remind 
the students not to poke each other with the toothpicks. 
Candy Molecules: 
Discussion 
Explain the idea of a molecule to the students. Include in the explanation 
the background information above. Demonstrate how to make molecules 
using various "candy" atoms. 
Procedure 
1. Explain to the students that each piece of candy represents an atom. 
2. Each different color or shape of candy is a different atom. 
3. Have the students make their own molecules out of 'candy" atoms 
using round toothpicks to hold the atoms together. 
4. Upon completion allow the students to eat their "candy" atoms 
Discussion 
Ask the students the following questions: 
1. What molecular shapes did you discover? 
2. Were some shapes more stable than others? 
3. Were some molecules more stable than others depending on the 
lengths of their bonds (toothpicks)? 
4. Would a molecule with multiple bonds (toothpicks) be better than a 
molecule with a Single bond? 
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Ingredients: 
Mini Marshmallows, Gummy bears 
Reference: 
Dave Pretre. -Gumdrop and Marshmallow Models of Molecules." Farallone 
View Elementary School. 
http://www.coastside.net/farview/dave/LsnPlans/Gumdrop.htm 
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Digestion 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Mary Borger and Loc Dang 
AppendixB 
This activity will demonstrate the concept of digestion and how saliva and 
mucous aid in swallowing. By showing difficulty or ease with a dry or wet 
throat, students will explore how the throat works. 
Background: 
Boogers! Eww. those things are gross. But if you stop and think about it, 
just what are boogers? If you said snot, you're getting close to the word we 
want. Bingo! Mucus would be the correct answer. Whatever it is. it's still 
gross right? 
What if we told you that your body needs mucus in order to live? How, you 
ask? Do you remember seeing on a hot sunny day in your house, a bunch of 
dust particles in a beam of sunlight? Everyday, you breathe a bazillion 
gazillion of those particles into your body. Mucus helps trap and get rid of 
them before they can do any damage. 
So what's this have to do with digestion? Well, your throat is a long 
muscular tube that contracts food down to your stomach in a method called 
peristalsis (parra-stal-sis). Mucus, as you will see, greatly assists this 
process and helps you swallow with ease. Without mucus, eating would not be 
so much fun! 
Science Processes To Be Used: 
1. Make observations 
2. Experiment 
3. Discuss Conclusions 
1 
Time: 
Preparation - 5 minutes 
Activity/Discussion -10 minutes 
Clean up - 10 minutes 
Materials: 
Bar of soap 
Water - $0.58/9Ollon 
4-5 pairs of hands 
Safety and Disposal: 
Appendix B 
This experiment is safe! If the kids take baths or showers often, then soap 
is no problem. Hypoallergenic and odorless soap will be used to help prevent 
any allergic reactions. Please remember to wash hands after the 
experiment. 
Digestion: 
Discussion 
Explain how digestion works and how important it is for the body to have 
mucus. Demonstrate by performing a swallowing experiment that is 
extremely easy and safe to do. 
Procedure 
1. Explain to the students what happens when you swallow. 
2. Have them fist their hands and stack them one on top of another 
in a way that a long "tube" is made. 
3. Start a dry bar of soap at the top and have the students try to 
squeeze the bar down to the bottom in a wave-like motion. Time 
this experiment. 
4. Next, have the students wet their hands. This will be equivalent 
to mucus. Then wet the bar of soap so that it will be moist (like 
saliva does before you swallow). Time this experiment. 
5. After the experiment is over, have the students wash their 
hands. 
2 
Review 
Ask the students the following questions: 
1. Which bar of soap was harder or slower to push down? 
2. Which bar of soap was easier or faster to push down? 
3. What would happen if there were too much mucus? 
Ingredients: 
1 Dry Bar of Hypoallergenic and Odorless Soap - $6.00 for 6 bars 
1 Wet bar of Hypoallergenic and Odorless Soap - $6.00 for 6 bars 
Water 
Reference: 
Borger. Mary. -Digestion: 
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Overview: 
FOSSilS 
An Activity for Elementary Students 
Presented During "Science Dayan the Greenway" 
By Mary Borger and Lac Dang 
Appendix B 
Fossils are the remains of past life forms. Scientists can learn a lot about 
past life forms by studying f()ssils; however, very few things form fossils 
because conditions have to be right in order for fossilization to occur. This 
exercise is designed to help children learn about fossils and the process of 
fossilization. 
Background: 
Fossils are the remains of ancient animals and plants, the traces or 
impressions of living things from past geologic ages, or the traces of their 
activities. Fossils have been found on every continent on Earth, maybe even 
where you live. 
The word fossil comes from the Latin word fossilis, which means "dug up." 
Most fossils are excavated from sedimentary rock layers. Sedimentary rock 
is rock that has formed from sediment, like sand, mud, small pieces of rocks. 
Over long periods of time, these small pieces of debris are compressed 
(squeezed) as they are buried under more and more layers of sediment that 
piles up on top of it. Eventually, they are compressed into sedimentary rock. 
The layers that are farther down in the Earth are older than the top layers. 
The fossil of a bone doesn't have any bone in it! A fossilized object has the 
same shape as the original object, but is chemically more like a rock. 
Fossils have the same shape that the original item had, but their color, 
denSity, and texture vary widely. A fossil's color depends on what minerals 
formed it. Fossils are usually heavier than the original item since they are 
formed entirely of minerals (they're essentially stone that has replaced the 
original structure). Most fossils are made of ordinary rock material, but 
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some are more exotic, including one fossilized dinosaur bone, a Kakuru tibia, 
which is an opal! 
In Indiana, fossils of mammoths have been found. 
Scientific Processes To Be Used: 
1. Observation 
2. Forming An Hypothesis 
3. Making Predictions 
Time: 
Preparation-30 minutes 
Activity/Discussion-10-15 minutes 
CIean-up-5-l0 minutes 
Materials: 
Plaster of Paris - $5.00 
Miscellaneous Objects to Make Imprints - seashells ($2.00 if bought) 
Aluminum Foil - $5.58 for 500 sheets 
Wax Paper - $4.17 for 500 sheets 
Water - $0.58 
Safety and Disposal: 
Meant to be kept as Q souvenir, but if disposal needed, Q trash can will do. 
Be careful with small sharp edges. 
Making Fossils: 
Procedure 
1. Make a "bowl" out of a sheet of aluminum foil. 
2. Fill the bowl with plaster of Paris. 
3. Press an object into the plaster of Paris. 
4. Wait approximately 30 minutes, and then carefully remove the object 
and foil. 
5. You have a fossil!! 
Discussion 
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As an introduction, ask the children what they already know about fossils. 
Explain what a fossil is and how the fossilization process works. Emphasize 
the fact that fossils have been found on every continent on Earth, maybe 
even where the children live. The following questions can be asked 
concerning the previously made fossils of several objects and the objects 
themselves (which should be made visible to the children): 
1. Can you determine what object created this fossil? 
2. How did you make that decision? 
3. How do you think scientists decide on what objects create fossils? 
4. Have any of you found fossils before? 
Ingredients: 
Plaster of Paris, Water 
Reference: 
Funology.com "The Science of Having Fun'" 
http://www.funology.com/laboratory/lab003.cfm 
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An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Mary Borger and Loc Dang 
Appendix B 
Gluep is a hands-on activity in which the students will mix a solution of 
Elmer's glue with Bol'ClX in the presence of food dye to form gluep. a new 
chemical. 
Background: 
Gluep has some properties of a liquid (it flows) and some properties of a 
solid (it breaks). Most brands of white glue contain millions of individual 
chains of a polymer called polyvinyl acetate that have been dissolved in 
water. Before the BoI'ClX is added these chains are able to slip and slide 
freely over one another like strands of freshly cooked spaghetti. Although 
they can slip around, the polyvinyl acetate chains are so long that they do 
interfere with each other, causing the glue to be rather thick and to pour 
more slowly than water. When the BoI'ClX is added, the polyvinyl acetate 
strands become linked like rungs link the two sides of a ladder. The Borax 
forms bridges with the polymer chains, binding them together and producing 
a gel-like material that is thicker than the glue solution. 
Science Processes To Be Used: 
1. Examine changes in objects. 
2. Participate in asking questions. 
3. Make and share observations. 
Time: 
Preparation-5 minutes 
Activity IDiscussion-10-20 minutes 
Clean-up-5 minutes 
Materials: 
Elmer's Glue - $7.86/9Ollon 
1 
Water - $0.58 
Borax - $2.67 
Popsicle Sticks - $2.24 
Cups - $6.46 for 450 cups 
Paper Towels - $14.87 for 4000 sheets 
Food Dyes - $1.97 
Safety and Disposal: 
AppendixB 
Do not pour Borax-glue mixture down the drain because it will plug it. Place 
the gluep, all student cups, and Popsicle sticks in the trash. Flush excess 
Borax down the drain with plenty of water. The food coloring will stain 
clothing. Gluep should not be eaten. Gluep leaves water marks on natural 
wood furniture and also sticks to carpet. Vinegar will 
de-gelgluep so that it can be cleaned from the carpet and clothing. Tell the 
children that scientists do not taste chemicals. Borax contains sodium 
tetraborate decahydrate, so avoid contact with eyes. If Borax is ingested, 
rinse mouth and give a large glassful of water or milk. Do not induce 
vomiting, and call a physician immediately. 
Making Gluep: 
Discussion 
As an introduction you might want to talk about monomers and polymers. 
There are thousands of things in a child's everyday life that are made from 
polymers-plastic milk jugs, combs, brushes, tennis shoes, pens, balloons, 
band-aids, disposable diapers, football helmets, straws, toys, etc. 
1. Ask for eight volunteers to demonstrate cross-linking. Tell the 
students that each child represents a monomer-a "mer" is a unit of 
something. 
2. Have monomers move freely about. 
3. Have two groups of four monomers join hands to form two short 
segments of a polymer chain. "Poly" means "many" and "mer" means 
unit, so a polymer is many units linked together. 
4. Have each polymer move around with hands still linked. Point out that 
they can move relatively freely just like the polymer molecules in 
white glue. 
5. Explain that Borax contains units that act like rungs on a ladder, or 
cross-linkers, connecting the polymer chains together. Play the role 
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of the ladder rung (the cross-linker) by holding the hand of one 
monomer in the middle of each of the polymer chains. 
6. Have the polymers try to move around as before. While some 
movement is still possible, it will be much more restricted than before 
the cross-linker was added. 
7. Ask the students to predict how the glue mixed with Borax will 
behave. This should set the stage for the experiment. 
Procedure 
1. Instruct students to work on the paper towel. 
2. Demonstrate each step of the following procedure and then ask the 
students to do these steps: 
a. Put one spoonful of the colored water into your cup. 
b. Put one spoonful of glue into your cup. 
c. Stir with the Popsicle stick. What does your solution look like? 
d. Team up, and have your partner add one spoonful of Borax to 
your cup while you stir. Now add one spoonful of Borax to your 
partner's cup while he or she stirs. Now each of you stir your 
gluep for 1 minute. 
e. Remove gluep from the cup and knead it 1-2 minutes to get rid 
of most of the stickiness. 
Experimenting with Gluep 
Ask the students the following questions: 
1. How is your gluep different than the glue solution you started with? 
2. What does gluep feel like? Look like? 
3. What happens if you pull it slowly, or pull it fast? 
4. Press some gluep on the table and use a penny or other coin to make an 
imprint into the gluep. Does it last? 
5. Turn your cup upside down. Put your gluep on top and watch what 
happens!! 
Ingredients: 
Elmer's Glue-All; 20 Mule Team Borax, A Natural Laundry Booster (contains 
sodium tetraborate decahydrate) 
References: 
Re-written fram Beyond the Wow! and Polymers All Around You 
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An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Loc Dang and Mary Borger 
Appendix B 
This demonstration is designed to introduce children to the process of 
chemical change using pennies and vinegar. 
Background: 
A chemical reaction occurs when two or more chemical substances are mixed 
together. This means that the atoms that were joined together in the 
original substances break apart and rearrange themselves to make a new 
substance. One or more substances may be transformed into one or more 
new substances. This new substance is quite different from the original 
substances. Some products of chemical reactions are heat, light, sound and 
changes in color. Chemical reactions are classified according to the kind of 
change that takes place. 
Examples of Chemical Reactions: 
1. A sparkler contains magnesium. This, when lit, reacts with oxygen in the 
air and produces light and heat. 
2. The chemicals inside a rocket, when lit, react with the oxygen in the air 
and produce heat, light and sound. 
Science Processes To Be Used: 
1. Observing 
2. Forming a hypothesis 
3. Making inferences 
Time: 
Preparation-24 hours 
Activity IDiscussion-IO minutes 
Clean-up-5 minutes 
1 
Materials: 
Pennies - $0.01 
Vinegar - $2.68 for two 1-gallon bottles 
Paper Towels - $14.87 for 4000 count sheets 
Large Dish - use one from home 
Safety and Disposal: 
Appendix B 
Vinegar is a safe household solution. It is sometimes used for boking 
purposes. Remind the children. however. that scientists never taste 
chemicals. Avoid contact with eyes. If vinegar does get into the eyes. flush 
with a lot of water. The children will not be allowed to touch the pennies. 
but they will be allowed to observe both sides. Let the pennies and paper 
towel dry out and dispose of both with other trash. Vinegar can be disposed 
of down the drain. or out with the trash. Pennies may be saved and used. 
Green Pennies: 
Procedure 
1. Fold a paper towel in half and in half again. 
2. Place the paper towel on the large dish and pour vinegar on it until it is 
completely wet. 
3. Put the pennies on top of the wet paper towel and wait 24 hours. 
4. The pennies turn green! 
Discussion 
Chemical reactions can be explained to the children as an introduction. Ask 
the children to make observations about the pennies and to form a 
hypothesis. Provide them with the following explanation: The tops of the 
pennies turned green and the bottoms of the pennies stayed copper in color. 
Vinegar is an acid that has the chemical name of acetic acid. Part of this 
acid combined with the copper of the pennies in a chemical reaction to form 
a green coating that is a new chemical. copper acetate. Oxygen must be 
present for this chemical reaction to occur. Oxygen comes from the air. and 
this is why the tops of the coins turn green but the bottoms do not. 
A famous example of this type of reaction is the Statue of Liberty. When 
the Statue of Liberty was first created more than a 100 years ago. it was 
bright and shiny as a new penny because of its copper sheeting. Due to more 
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than a century of aging, however, harsh weather conditions and pollution 
have turned the Statue of Liberty into the green color we see today. 
Ingredients: 
Copper Pennies, Vinegar 
Reference: 
Funology.com "The Science of Having Fun'" 
http://www.funology.com/laboratory/lab012.cfm 
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An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Lac Dang and Mary Borger 
Appendix B 
Soap is a curious substance, designed to solve an intriguing problem. Most 
dirt that will not simply wipe off or be shaken out is in fact some form of 
fat or grease. In this demonstration, the students will be able to observe 
how soap removes fat or grease. 
Background: 
In most households the most common cleaning agent is tap water. The 
problem is that grease and water fall into two different and largely 
incompatible chemical groups. Drop oil into water, and it will tend to float or 
form discrete droplets. Pour water into oil and you will see the same effect. 
Additionally, substances such as salt and sugar that dissolve in water will not 
dissolve in oil. whereas something like petrol will only float on water but is 
quite capable of dissolving oil. 
This difference in behavior is due to the nature of the molecules involved. 
Water is largely polar, which means water molecules tend to separate into 
fragments with opposite electrical charges, one positive and one negative. 
Chemicals such as table salt that happen to be made up of collections of 
charged fragments, or ions, find it easy to dissolve in water because the 
positive ions in the salt are attracted to the negative ions in the water, and 
vice versa. 
Fats and oils tend not to be polar. Their molecules have no particular 
electrical charge, and so are not attracted to polar substances such as salt. 
Instead, they prefer to bond with other non-polar substances. 
How does soap work? You have a greasy dish in a bowl of water, but the 
grease is showing no inclination to dissolve in the water because the water is 
polar and the grease is not. Attack the grease with a cloth and most of what 
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you achieve is to move it around on the plate, because it is trying to flatten 
itself against the surface of the plate in an effort to get away from the 
water molecules. 
The soap molecule is a halfway house. It consists of a long strand with an 
ionic water-loving, grease-repelling group on one end, and a non-polar grease-
loving, water-repelling group on the other. If you drop soap into clean water, 
all the molecules gather on the surface with their water-loving (hydrophilic) 
ionic ends stuck in the water and their fat-loving (lipophilic) ends waving in 
the air. Slide a dirty dish in, however, and the fat-loving end of each 
molecule sticks to the grease as it slips past. As the dish sinks, it takes the 
soap molecules with it, attached by their heads to the grease but still waving 
their water-loving tails in the water like microscopic tadpoles. 
All you have to do now is bash at the dirt with a sponge or cloth, and it can 
be persuaded to leave the plate, for as it lifts off the surface it becomes 
insulated from the water as new soap molecules rush in and try to bury their 
heads in it. The end result is a small blob of grease completely surrounded 
by a layer of soap molecules, all with their fat-loving heads pointing inwards 
and their water-loving tails pointing outwards. As far as the grease is 
concerned, all it can see are fat-loving molecules, and as far as the water is 
concerned, all it can see is a rather large water-loving lump. 
Eventually all the soap molecules are used up, and you have to tip out the 
dishwashing water and start again. 
Science Processes To Be Used: 
1. Examine changes in objects. 
2. Participate in asking questions. 
3. Make and share observations. 
4. Form a hypothesis 
Time: 
Preparation-5 minutes 
Activity/Discussion-10-15 minutes 
Clean-up-5 minutes 
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Materials: 
Clear .Jar or Container - use from home 
Water - $0.58 
Vegetable Oil - $4.69 for 1.25 gallons 
Dishwashing Liquid - $4.69 for 90 02.Joy 
Safety and Disposal: 
Appendix B 
All ingredients are common household chemicals that can be disposed of 
down the drain or thrown out with the trash. If the solution should happen 
to make contact with a person's eyes, rinse with lots of water. Always 
remind the children that scientists do not taste chemicals. 
How Soap Works: 
Discussion 
As an introduction you might ask the students if they can think of anything 
that commonly stains their clothes. Also ask them if they know how to get 
stains out of clothing. Encourage the students to be scientists and make 
many observations. Also encourage them to form a hypothesis regarding how 
soap removes stains. 
Procedure 
1. Put some vegetable oil and some water in a clear jar or container. 
2. Shake the jar and notice how the water and oil stay separated. 
3. Put a few drops of dishwashing liquid into the jar, and secure the lid 
again. 
4. Shake the jar once again, and notice how a cloudy mixture has been 
created. 
Discussion 
Ask the students if they can explain what just happened. The background 
information above can be discussed. The dishwashing liquid broke up the oil 
into smaller droplets that floated in the water creating a cloudy mixture. 
When cleaning, soap allows oil and grime to be washed away more effectively. 
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Ingredients: 
Water, Vegetable Oil, Dishwashing Liquid 
Reference: 
Funology.com 'The Science of Having Fun!" 
http://www.funology.com/laboratory/lab046.cfm 
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Oil Spill! Clean It Up! 
Overview: 
An Activity For Elementary Students 
Presented During 'Science Dayan the Greenway" 
By Mary Borger and Lac Dang 
Oil spills happen frequently around the world when oil is being transported to 
its users. These spills are very harmful to the life that inhabits the area 
where the oil was spilled. It is our responsibility to clean up these spills. 
Background: 
Oil spills into rivers, bays, and the ocean are caused by accidents involving 
tankers, barges, pipelines, refineries, and storage facilities, usually while the 
oil is being transported to us, its users. Spills can be caused by the 
following: 
.people making mistakes or being careless . 
• equipment breaking down . 
• natural disasters such as hurricanes . 
• deliberate acts by terrorists, countries at war, vandals, or 
illegal dumpers. 
Oil floats on salt water (the ocean) and usually floats on fresh water 
(rivers and lakes). Oil usually spreads out rapidly across the water 
surface to form a thin layer that we call an oil slick. As the spreading 
process continues, the layer becomes thinner and thinner, finally 
becoming a very thin layer called a sheen, which often looks like a 
rainbow. (You may have seen sheens on roads or parking lots after a 
rain.) Depending on the circumstances, oil spills can be very harmful to 
marine birds and mammals, and also can harm fish and shellfish. You 
may have seen dramatic pictures of oiled birds and sea otters that 
have been affected by oil spills. Oil destroys the insulating ability of 
fur-bearing mammals, such as sea otters, and the water-repelling 
abilities of a bird's feathers, thus exposing these creatures to the 
harsh elements. Many birds and animals also ingest (swallow) oil when 
they try to clean themselves, which can poison them. Depending on just 
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where and when a spill happens, from just a few up to hundreds or 
thousands of birds and mammals can be killed or injured. 
Once oil has spilled, any of various local, state, and Federal government 
agencies as well as volunteer organizations may respond to the incident, 
depending on who's needed. People may use any of the following kinds 
of tools to clean up spilled oil: 
.Booms, which are floating barriers to oil (for example, a 
big boom may be placed around a tanker that is leaking oil, 
to collect the oil) . 
• Skimmers, which are boats that skim spilled oil from the 
water surface . 
• Sorbents, which are big sponges used to absorb oil. 
.Chemical dispersants and biological agents, which break 
down the oil into its chemical constituents . 
• In-situ burning, which is a method of burning freshly 
spilled oil, usually while it's floating on the water . 
• Washing oil off beaches with either high-pressure or low-
pressure hoses . 
• Vacuum trucks, which can vacuum spilled oil off of 
beaches or the water surface . 
• Shovels and rood equipment, which are sometimes used to 
pick up oil or move oiled beach sand and gravel down to 
where it can be cleaned by being tumbled around in the 
waves. 
Science Processes To Be Used: 
1. Making Predictions 
2. Designing Experiments 
3. Analyzing Data 
4. Inferring 
5. Observing 
6. Asking Questions 
Time: 
Preparation-5-10 minutes 
Activity IDiscussion-10-20 minutes 
2 
Clean-up-l0-15 minutes 
Materials: 
Large Plastic Tub - $10.00 (but we brought one from home) 
Sand - $3.00 
Vegetable Oil- $4.69/1.25 gallon 
Plastic Animals and/or Vegetation - $1.00 
Plastic Spoons - $5.87 for 500 spoons 
Sponges - $1.64 for two 
Straws - $7.78 for 3000 straws 
Newspaper - use from home 
Safety and Disposal: 
Appendix B 
Keep the oil and sand mixture away from children's eyes. The -tools· for the 
oil clean up should not be used on fellow children, but only on the clean-up 
process. The components of this demonstration should be thrown away. 
This demonstration is messy, so it would be advised to surround the plastic 
tub with newspaper. Vegetable oil does leave marks on clothing. but these 
marks should be removable with detergent. 
Oil Spill! Clean It Up!! 
DiScussion 
When oil tankers accidentally spill their cargo of oil into the ocean, they 
cause a huge environment danger. Oil is extremely hard to remove from the 
water and the beaches, and the whole environment is damaged. In this 
experiment, you can see how hard it is to remove oil from sand. 
Procedure 
1. Fill a large plastic tub with sand and oil and mix it well. 
2. Place plastic animals and/or vegetation throughout sand and oil 
mixture. 
3. Give the children possible "tools" (sponges plastic spoons, and straws) 
to use to clean up the oil spill. 
4. Ask the children to come up with the best method for cleaning up the 
oil spill off of the sand given their choice of tools. 
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Discussion 
Ask the children if it was hard to save the environment. What method of 
clean up worked the best? 
Ingredients: 
Vegetable Oil, Sand 
Reference: 
Funology.com "The Science of Having Fun'" 
http://www.funology.com/laboratory/lab040.cfm 
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Oobleck 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Mary Borger and Loc Dang 
Appendix B 
Oobleck is a hands-on activity in which the students will mix a solution of 
cornstarch and water in the presence of food dye to form oobleck, a new 
chemical. 
Background: 
Scientists have attempted to explain the unusual properties of Oobleck and 
similar substances in various ways. There is extensive literature on the 
subject including a 1906 article by Albert Einstein. 
When most fluids cool they become more viscous. This means that their 
resistance to flowing increases. Cooking oil is a common example. Such fluids 
are called Newtonian. But there is another class of liquids called non-
Newtonian. Their viscosity increases not with temperature, but when the 
liquid is stirred or compressed. But naming the property doesn't explain it, 
and some scientists have concentrated on the shape of starch molecules and 
how they fit together. Others have speculated that the electrical charge of 
the molecules is the key to Oobleck's strange behavior. 
In one possible model, the starch molecules are compared to sand and water 
in a plastic squeeze bottle. The grains of sand are closely packed with a little 
water in between. The water's surface tension doesn't allow all the space 
between the sand grains to be filled with sand. Squeezing the bottle gently 
forces the sand grains to move against each other. This increases the spaces 
and allows more water to fill the spaces. The more gently you squeeze the 
more time there is for the water to fill the spaces and provide lubrication. 
But if you squeeze the bottle quickly, there isn't enough water between the 
sand grains and friction between the sand grains resists the flow. 
Although sand grains are much larger than molecules of starch, starch 
molecules are quite large and the mix of cornstarch and water may react 
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very much like a mixture of sand and water. This is one explanation for why 
Oobleck flows like a fluid. but reacts as a solid when suddenly compressed. 
Other scientists base their Oobleck models on chemistry. Cornstarch is 
made of long chain molecules called polymers. When water is added to 
cornstarch and the mixture is compressed. the molecules become "tangled" 
and are unable to slide easily against one another. 
A third model suggests that starch molecules acquire an electric charge as 
they rub together. The faster they are rubbed. the more electrical 
attraction is created among the molecules. This causes the increase in 
viscosity. 
Science Processes To Be Used: 
1. Questioning 
2. Designing Experiments 
3. Classifying 
4. FormtJlating Models 
5. Interpreting Data 
6. Observing 
Time: 
Preparation: 5-10 minutes 
Activity/Discussion: 10-15 minutes 
Clean-up: 5 minutes 
Materials: 
Cornstarch - $0.73 
Water - $0.58 
Food Dyes - $1.97 for a four pack 
Large Mixing Bowl - $4.00 
Measuring Cup - $1.00 
Small Cups - $6.46 for 450 count 
Newspaper - use from home 
Safety and Disposal: 
Oobleck is safe to handle. but standard safety procedures still apply. 
Children are not to taste oobleck or get it in their eyes. They must also 
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wash their hands after the activity. Oobleck will not stain clothing. Oobleck 
will clog sinks so do not pour it down the drain! Once it dries, it vacuums or 
sweeps up easily. You can save containers of oobleck by covering them with 
plastic wrap and putting them in the refrigerator. 
Making Oobleck: 
Introduction 
Scientists have recently discovered a substance they call Oobleck. It is 
possible that oobleck may occur naturally as oceans on some planets, and you 
have been called in as expert engineers to further investigate the properties 
of Oobleck. Your job is to investigate the properties of oobleck. A property 
is an aspect of a substance that we can Sense or can be detected by 
instruments that extend our senses (microscopes and telescopes). 
Procedure 
1. Mix together 2 cups of cornstarch, 3 drops of green food coloring, 
and enough water to make a thick mixture (about the texture of 
pancake batter). Usually equal amounts of water and cornstarch will 
be used, but mix water in slowly. 
2. Give each student some Oobleck in a small cup, and ask him or her to 
make some observations. Mention the following observations if they 
were not already stated: 
a. Oobleck is a solid and a liquid at the same time. 
b. If you make a ball and throw it up in the air, it loses shape and 
becomes flat in the air. 
c. Oobleck can be molded in a container and when taken out does 
not keep its shape. 
d. If you fill a balloon with Oobleck, the air presses or forces the 
Oobleck back out. 
e. When you leave oobleck in the sun, the color evaporates; it 
turns hard like cement on the top and like jelly on the bottom. 
When heated this also happens and it gets sticky. 
f. Oobleck does not bounce. 
Discussion 
Ask the children if they can offer any explanations for the behavior of 
Oobleck. Ask them to imagine that they can see the individual molecules of 
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cornstarch and water and to think about how they might act when being 
poured or pushed and pulled. This gives the children an opportunity to form 
their own models. Discuss the models mentioned in the background 
information above. You could end the discussion by explaining how difficult 
it is to observe what's going on at the molecular level just by observing the 
properties of a substance. Since there is no conclusive explanation of why 
Oobleck behaves as it does, suggest to the children that perhaps one day 
one of them will become a scientist and discover an explanation for the 
strange properties of Oobleck that everyone will agree is the correct one. 
Ingredients: 
Cornstarch, Water, and Food Dye 
References: 
Re-written from Pam Eastlick from an activity by Jim McDonald. 
http://www.guam.net/planet/oobleck.html. 
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Paper Airplanes 
Overview: 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Loc Dang and Mary Borger 
People have always been interested in learning how to fly. They first tried to 
make planes that flapped their wings, but it was a very long time before they 
could create an airplane that looks like ours today. 
Background: 
Airplanes have many parts, but some of them are more necessary for flight 
than others. 
1. FUSELAGE: This is the main body of an airplane without the wings, tail, or 
power source. 
2. WINGS: These provide the lift needed to lift the plane by pushing down 
on the air. The air pushes back with an equal force making the plane go up 
into the air. 
This is all an airplane really needs to get off the ground, but to keep it from 
crashing; the parts in the picture are helpful. 
Uft 
.. 
~~. Low Pressure 
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High Pressure 
Airplanes get off the ground because of the difference in pressure on the 
top and bottom of the wings. The airplane's wings are curved as you can see 
in the diagram. As the airplane starts rolling down the runway, the air hits 
the wings and moves across the top and bottom of the wings. Since the 
distance across the top is longer, the air must move faster to get across it 
in the same amount of time as the air moving across the bottom. This 
creates higher air pressure on the bottom of the wings than on top. As the 
plane moves faster and faster, the air across the top must move faster 
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creating a larger and larger pressure difference between the top and the 
bottom. The higher pressure on the bottom begins to exert an upward push 
on the wing. This push is referred to as lift. When this lift becomes large 
enough, it will lift the airplane into the air. 
After the plane has taken off, it needs to stay at a certain speed in order to 
stay in the air. It also needs to stay at a certain height. If the airplane dips 
down lower than the needed height, it will stall and crash. If the airplane 
lowers its speed enough, it will not have enough air pressure to keep it in the 
air, and it will crash then as well. So the two things that matter most to 
maintaining the airplane's flight are speed and altitude. 
Science Processes To Be Used: 
1. Form a hypothesis 
2. Create an Experiment 
3. Make a Model 
4. Take a Measurement 
5. Communicate a scientific argument 
Time: 
Preparation-5 minutes 
Activity /Discussion-15-20 minutes 
Clean-up-5 minutes 
Materials: 
Paper (1 sheet for each student) - $4.87 for 500 sheets 
Safety and Disposal: 
All paper can be recycled or thrown out with the trash. The only safety 
concern with this activity is the possibility of getting paked in the eye with a 
paper airplane. Remind the students to never throw paper airplanes at each 
other. When paper airplanes are thrown, make sure it is done all in the same 
direction or away from others. 
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Making a Paper Airplane: 
Discussion 
You might want to begin this activity by asking the students what they 
already know about airplanes. Be sure to mention the background 
information above, specifically the parts of an airplane and how it stays in 
the air. In order to demonstrate lift, perform the following activity: 
Take a normal size sheet of notebook paper and hold it in front of 
you by two corners. It should be hanging down. If you blow across 
the top, the end that was hanging down will rise. The paper rose 
because you made the air move faster across the top than the bottom. 
Just like an airplane, when the pressure is greater on bottom the 
paper will rise. 
Procedure 
1. Give each student a sheet of paper. 
2. Instruct them to design and create a paper airplane that will fly a long 
distance. 
3. You can share the attached plane designs with the students if they 
are at a loss for ideas. 
4. Have the students stand in a line facing the same direction. 
5. Have each student take his or her turn flying his or her plane. 
6. Measure the distance each plane flew. 
7. Have the student who created the plane that flew the furthest 
explain their design and why it worked. 
Reference: 
Julie Sandberg and Michelle Roberts 
Iowa State University 
http://www.eng.iastate.edu/explorer/topics/airplane/airplane/airplane.htm 
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Overview: 
Density Column 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Loc Dang and Mary Borger 
Appendix B 
Have you ever wondered why some objects float in water while others sink? 
This phenomenon can be explained by a scientific concept known as density. 
Background: 
Density is one property used by chemists to help identify unknown 
substances. Density is defined as the average mass per unit volume; it is a 
measure of how much matter is squeezed into a given space. The more 
closely packed the molecules. the higher the density of the material. 
Take a look at the two boxes below. Each box has the same volume. If each 
ball has the same mass. which box would weigh more? Why? 
The box that has more balls has more maSS per unit of volume. This 
illustrates the property of density. The density of a material helps to 
distinguish it from other materials. Since mass is usually expressed in grams 
and volume in cubic centimeters. density is expressed in grams/cubic 
centimeter. 
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Science Processes To Be Used: 
1. Make Observations 
2. Form a hypothesis 
3. Analyze Data 
4. Communicate Scientific Arguments 
Time: 
Preparation-l0 minutes 
Activity/Discussion-5-10 minutes 
Clean-Up-5 minutes 
Materials: 
Water - $0.58 per gallon 
Vegetable Oil - $4.69 per 1.25 gallon 
Pancake Syrup - $1.00 
Tall Clear Container - $1.00 
Safety and Disposal: 
Appendix B 
All chemicals are commonly found in households. Water, vegetable oil, and 
pancake syrup can be disposed of down the sink or out with the trash. This 
activity will be in the form of a demonstration so the students should not 
have contact with its components. Remind the students that scientists 
never taste chemicals, so don't eat any of the layers (especially the syrup). 
Creating a Density Column: 
Discussion 
Ask the students if they have every wondered why some things float while 
others sink in water or other substances. Discuss with them the property of 
density and the background information above. 
Procedure 
1. In a clear tall container add 2/3 cup pancake syrup. 
2. Pour 2/3 cup vegetable oil into container. 
3. Pour 2/3 cup of water into the container. 
4. Wait a few minutes for each of these substances to settle in the jar. 
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5. Notice how each substance and item has a different density and stays 
in separate layers according to its density. 
Discussion 
This demonstration is a display of densities. Ask the students the following 
questions: 
1. What substance do you think has the highest density? Why? 
2. What substance do you think has the lowest density? Why? 
3. How could a scientist use this type of experiment to determine the 
identify of an unknown substance? 
Ingredients: 
Water, Vegetable Oil, Pancake Syrup 
References: 
1. Mandell, M. "Simple Science Experiments with Everyday Materials." 
Sterling Publishing, 1989. 
2. American Chemical Society. "Density" Wonderscience Feb. 1989. 
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Overview: 
An Activity For Elementary Students 
Presented During "Science Dayan the Greenway" 
By Mary Borger and Lac Dang 
Appendix B 
The purpose of this demonstration is to emphasize the importance of 
calcium to the body, especially to bones. 
Background: 
Little bubbles may be seen coming off of the eggs. The color of the 
eggshells may also change along with the texture. All of these factors 
represent chemical change. The hard eggshells have totally changed into a 
soft and rubbery material. 
Eggshells are made of lots of calcium. The calcium makes the shells hard. 
Vinegar has what is called an acid in it. Acid breaks down and eventually 
dissolves the calcium in the eggshells. Over time, the shells become soft and 
rubbery feeling. We need calcium in our diets everyday for our bones to stay 
dense and hard. When people don't get enough calcium in their diet, their 
bones become brittle and break more easily. Sometimes people can tell they 
need calcium when they find their nails get soft. [You need sunshine and 
atoms found in green vegetables in order for your body to use the calcium.] 
To see that bones are made up of calcium, chicken bones can be put into a 
glass of vinegar for a few days. The results will be similar to the eggshells; 
the chicken bones will become rubbery and soft. In order to keep bones 
hard and strong. get lots of calcium from drinking milk and eating dairy 
products. unless an allergy to milk is known. 
Science Processes To Be Used: 
1. Questioning 
2. Observing 
3. Analyzing Data 
4. Communicating Scientific Arguments 
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Time: 
Preparation: 2-3 days 
Activity/Discussion: 10-15 minutes 
Clean up: 5 minutes 
Materials: 
Uncooked Eggs - $0.50/6 eggs 
Vinegar - $2.68 for two l-gallon bottles 
Drinking Glasses - $1.00 
Safety and Disposal: 
AppendixB 
Vinegar is a safe household solution. It is sometimes used for baking 
purpases. Remind the children, however, that scientists never taste 
chemicals. Avoid contact with eyes. If vinegar does get into the eyes, flush 
with a lot of water. Vinegar can be disposed of down the drain, or out with 
the trash. The eggs can be disposed of in the trash, please do not eat them. 
Making Rubber Eggs: 
Introduction 
Encourage the children to be scientists and make observations. Ask them if 
they can form a hypothesis in order to explain what happened to the eggs. 
Procedure 
1. Put each egg into a glass 
2. Pour vinegar into the glass until the egg is completely covered. 
3. Let this solution sit for two to three days and then remove the egg. 
(For this event it would be recommended to show the children eggs in 
different stages of getting their shells dissolved.) 
Discussion 
EggshellS are made of calcium carbonate. Vinegar is an acid. Acid breaks 
down and eventually dissolves the calcium carbonate in the eggshells. Over 
time, the shells become soft and rubbery feeling. We need calcium in our 
diets everyday for our bones to remain dense and hard. When people don't 
get enough calcium in their diet, their bones become brittle and break more 
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easily. Sometimes people can tell they need calcium when they find their 
nails get soft. The following questions can be asked: 
1. What are some ways you can get calcium every day? 
2. Is it just as important for both adults and children to get calcium 
every day? 
Ingredients: 
Uncooked Eggs, Vinegar 
Reference: 
Funology.com -The Science of Having Fun'" 
http://www.funology.com/laboratory/lab025.cfm 
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Static Electricity 
Overview: 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Mary Borger and Loc Dang 
Have you ever wondered why your hair stands up after you take off your 
hat? This phenomenon can by explained by a scientific concept known as 
static electricity. 
Background: 
Everything we see is made up of tiny particles called atoms. These atoms are 
made of even smaller particles known as protons, electrons, and neutrons. 
Protons, electrons, and neutrons are different from each other in many 
ways. Each has its own charge. Protons have a positive (+) charge. Electrons 
have a negative (-) charge. Neutrons have no charge. 
Usually atoms are neutral because they have the same number of electrons 
and protons, but if you rub two things together, electrons can move from one 
atom to another. Some atoms get extra electrons. They have a negative 
charge. Other atoms lose electrons. They have a positive charge. When 
charges are separated like this, it is called static electricity. 
If two things have different charges, they attract, or pull towards each 
other. If two things have the same charge, they repel, or push away from 
each other. 
Why does your hair stand up after you take your hat off? When you pull 
your hat off it rubs against your hair. Electrons move from your hair to the 
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hat. Now each of the hairs has the same positive charge. Things with the 
same charge repel each other. So the hairs try to move away from each 
other. The farthest the hairs can get from each other is to stand up and 
away from all of the other hairs. 
If you walk across a carpet, electrons move from the carpet to you. Now you 
have extra electrons. Touch a door knob and ZAP! The electrons move from 
you to the knob. You get a shock. 
Science Processes To Be Used: 
1. Make Observations 
2. Create a model 
3. Analyze Data 
Time: 
Preparation-5 minutes 
Activity IDiscussion-lO-15 minutes 
Clean-Up-5 minutes 
Mat~riaJs: 
Balloons - $1.00 
Thread - $0.50 
Cheerios - $2.50 
Scissors - $0.48 
Safety and Disposal: 
All materials are commonly found in households. All can be disposed of in 
the trash. Do not eat anything ... except maybe the Cheerios. 
Creating Static Electricity: 
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Discussion 
Ask the students if they have every wondered why their hair stands up 
after they take off their hats. Introduce them to the concept of static 
electricity using the background information above. 
Procedure 
1. Cut a 12 inch piece of thread. 
2. Tie a piece of cereal to one end of a 12 inch piece of thread. 
3. Blow up a balloon and tie it shut. 
4. Charge the balloon by rubbing it against dry hair or against a wool 
sweater. 
5. Slowly bring the balloon near the cereal. The cereal will swing to 
touch the balloon. 
6. Hold the balloon still until the cereal jumps away by itself. 
7. Now try to touch the balloon to the cereal again. It will move away as 
the balloon approaches. 
Discussion 
This demonstration displayed the property of static electricity. Ask the 
students the following questions: 
1. What happened when you rubbed the balloon against dry hair or a wool 
sweater? 
2. Why was the cereal attracted to the balloon? 
3. After touching the balloon, why did the cereal move away? 
Rubbing the balloon against your hair moved electrons from your hair to the 
balloon. The balloon had a negative charge. The neutral cereal was attracted 
to it. When they touched, electrons slowly moved from the balloon to the 
cereal. Now both objects had the same negative charge, and the cereal was 
repelled. 
Reference: 
1. "What is static Electricity?" Science Made Simp/e. 31 March 2004. 
< http://www.sciencemadesimple.com/static.html#PROJECTS) 
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Volcanic Eruption 
Overview: 
An Activity For Elementary Students 
Presented During "Science Day on the Greenway" 
By Loc Dang and Mary Borger 
More than 80 percent of the earth's surface is volcanic in origin, and there 
are currently more than 500 active volcanoes in the world. The purpose of 
this activity is to introduce the children to volcanoes. 
Background: 
A volcano is a mountain that opens downward to a pool of molten (hot liquid) 
rock below the surface of the earth. When pressure builds up, eruptions 
occur. Gases and rock shoot up through the opening and spill over or fill the 
air with lava fragments. Eruptions can cause lateral blasts, lava flows, hot 
ash flows, mudslides, avalanches, falling ash and floods. Volcano eruptions 
have been known to knock down entire forests. An erupting volcano can 
trigger tsunamis, flashfloods, earthquakes, mudflows and rock falls. 
Active volcanoes in the u.S. are found mainly in Hawaii, Alaska, California, 
Oregon and Washington. The greatest chance of eruptions near areas where 
many people live is in Hawaii and Alaska. The danger area around a volcano 
covers about a 20-mile radius. In May 18,1980, Mount St. Helens erupted in 
Washington. It killed 58 people and caused more than $1 billion in property 
damage. The following are some interesting facts about volcanoes: 
1. Fresh volcanic ash, made of pulverized rock, can be harsh, acidic, 
gritty, glassy and smelly. The ash can cause damage to the lungs of 
older people, babies and people with respiratory problems. 
2. More than 80 percent of the earth's surface is volcanic in origin. The 
sea floor and some mountains were formed by countless volcanic 
eruptions. Gaseous emissions from volcano formed the earth's 
atmosphere. 
Appendix B 
3. There are more than 500 active volcanoes in the world. More than 
half of these volcanoes are part of the "Ring of Fire," a region that 
encircles the Pacific Ocean. 
4. The rock debris carried by a lateral blast of Mount St. Helens 
traveled as fast as 250 miles per hour. 
5. Crater Lake in Oregon formed from a high volcano that lost its top 
after a series of tremendous explosions about 6,600 years ago. 
Science Processes To Be Used: 
1. Observing 
2. Making Predictions 
3. Formulating Models 
Time: 
Preparation: 5 minutes 
Activity/Discussion: 15-20 minutes 
Clean up: 10 minutes 
Materials: 
Modeling Clay - $2.97 
Baking Soda - $4.19 for 12 Ib bag 
Red Food Coloring - $1.97 per pack 
Vinegar - $2.68 for two l-gallon bottles 
Liquid Dishwashing Soap - $4.86 for 90 oz Joy 
Newspaper - use from home 
Safety and Disposal: 
Vinegar, baking soda, and liquid dishwashing soap are safe household 
chemicals. Baking soda and vinegar are sometimes used for baking purposes. 
Remind the children, however, that scientists never taste chemicals. Avoid 
contact with eyes. If solution does get into the eyes, flush with a lot of 
water. All reactants can be disposed of down the drain or thrown out with 
the trash. The newspaper will protect the surface worked upon and ease the 
process of disposal. 
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Creating a Volcano: 
Introduction 
Volcanic eruptions are often very dangerous and destructive events. Today 
we are going to create a volcano and simulate its eruption. What can you tell 
me about volcanoes? Mention the background information above and 
emphasize the interesting facts. 
Procedure 
1. Set up a work area with newspaper. 
2. Have the students model a volcano out of brown and green modeling 
clay. Red clay can be used around the rim of the volcano to make it 
look like flowing hot lava. 
3. Scoop out a hole at the top of the volcano. 
4. Stir in 1 tablespoon of baking soda, a few drops of red food coloring, 
and a few drops of liquid dishwashing detergent. 
5. Add t cup vinegar and stand back!! 
Ingredients: 
Baking Soda, Red Food Coloring, Liquid Dishwashing Soap, Vinegar 
Reference: 
Funology.com -The Science of Having Fun!" 
http://www.funology.com/laboratory/lab004 .cfm 
3 
Appendix C 
References: 
1. Airness Awareness 
American Chemical Society. "Airness Awareness." Wondernet. 
http://www.chemistry.org/portal/a/c/s/l/wondernetdisplay.html?DOC=wondernet 
%5Cactivities%5Catmosphere%5Cairness.html (accessed February 2004). 
2. Bath Bubblers 
Soap Crafters Company. Bath Bombs (Fizzies). 
http://www.soapcrafiers.comlbbombs.htm(accessed March 2004). 
3. Candy Molecules 
Pretre. Dave. Gumdrop and Marshmallow Models of Molecules. 
http://www.coastside.ne/farview/dave/LsnPlans/Gumdrop.htm (accessed January 
2004). 
4. Digestion 
Borger, Mary. "Digestion." 
5. Fossils 
Make a Fossil. http://www.funology.com/laboratory/lab003.cfm(accessed January 
2004). 
6. Gluep 
Women in Engineering Program. Gluep. http://www.engr.utexas.edulwep/COOLIGluep/ 
(accessed January 2004). 
7. Green Pennies 
Green Pennies. http://www.funology.comllaboratory/labOI2.cfm(accessed January 
2004). 
8. How Soap Works 
How Soap Works. http://www.funology.comllaboratory/lab046.cfm(accessedJanuary 
2004). 
9. Oil Spill 
Oil Spill! Clean it up! http://www.funology.com/laboratory/lab040.cfm(accessed 
January 2004). 
10. Oobleck 
Eastlick, Pam. Oobleck http://www.guam.net/planetloobleck.html. (accessed January 
2004). 
1 
Appendix C 
11. Paper Airplane 
Roberts, Michelle and Julie Sandberg. What Makes an Airplane Fly? 
http://www.eng.iastate.edulexplorer/topics/airplane/airplane/history (accessed 
February 2004). 
12. Density Column 
Mandell, M. "Simple Science Experiments with Everyday Materials." Sterling 
Publishing, 1989. 
American Chemical Society. "Density." Wonderscience. February 1989. 
13. Rubber Eggs 
Rubber Eggs. http://www.funology.com/laboratory/lab025.cfm(accessed January 2004). 
14. Static Electricity 
"What is Static Electricity?" Science Made Simple. 
http://www.sciencemadesimple.comlPROJECTS (accessed January 2004). 
15. Volcanoes 
Volcanic Eruption. http://www.funology.comllaboratory/lab004.cfin(accessedJanuary 
2004). 
16. American Chemical Society 
American Chemical Society. "NCW and Community Activity Safety Guidelines." 
http://www .chemistry .org/portallresourcesl ACSI A CSContentlncw!PO F I safetygui 
delines.pdf(accessed March 2004). 
2 
AppendixD 
AppendixD 
The following is a list of stores from which the materials for the demonstrations, 
experiments, and hands-on activities were purchased. 
Hobby Lobby 
Plaster ofparis - $5.00 
Citric Acid - $9.99 
Sea Shells - $2.00 per package 
Scents - $3.00 per bottle 
Dinosaur Archeology Dig Set - $12.99 
Crystal Growing Kit - $9.99 
Sam's Club 
Straws (3000 count) - $7.78 
Spoons (500 count) - $5.87 
Scotch Tape (6 dispensers with 1000 ft.) - $7.66 
Printer Paper (500 sheets) - $4.87 
Dixie Cups (450 count) - $6.46 
Aluminum Foil Sheets (500 count) - $5.58 
Wax Paper (500 count) - $4.17 
Baking Soda (l21b bag) - $4.19 
Elmer's Glue (l gallon) - $7.86 
Gummy bears (5 Ibs) - $5.16 
Joy soap (90 oz) - $4.86 
Wesson Oil (1.25 gallons) - $4.69 
Cheerios (15 oz) - $2.50 
Paper Towels (4000 sheets) - $14.87 
Ozark Vinegar (Two I-gallon bottles) - $2.68 
Wal-Mart 
Popsicle Sticks - $2.24 
Toothpicks (50 count) - $0.58 
Sponges (2 pack) - $1.64 
Food Dye (package of 4) - $1.97 
Scissors - $0.48 
Thread - $0.50 
String - $2.86 
Water (l gallon) - $0.58 
Ruler - $0.97 
Clay (5 piece pack) - $2.97 
Balloons - $3.47 
Clear Duct Tape - $4.88 
Hydrogen Peroxide - $0.92 
Borax - $2.67 
Com Starch - $0.73 
Marshmallows - $0.77 
Paint - $1.67 
Hand Sanitizers - $0.50 
Pens (12 pack) - $0.50 
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Dollar Tree (everything $1.00) 
Measuring Cups 
Tall Plastic Column 
Infamous Mermaid 
Syrup 
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COLLEGE OF SCIENCES AND HUMANITIES 
DEPARTMENT OF CHEMISTRY 
Date: March 11,2004 
B A L TAT E 
UNIVERSITY 
Muncie, Indiana 47306-0445 
Phone, 765-285-8060 
To: All Muncie District Elementary and Middle-School Teachers 
From: Mary Borger and Loc Dang, Ball State University Honors Students 
Subject: "Science Day on the Greenway" Saturday, April 3, 2004 
The students of the Ball State University Honors College and Chemistry 
Department would like to bring the wonder of science to your students on Saturday, April 
3rd at the Cardinal Greenway (please note specific locations in attached flyer). This 
special day is aimed at making the public and especially elementary to middle school 
students more aware of the influences of science on everyday life. We have developed 
many hands-on activities and demonstrations that incorporate all fields of science 
including biology, chemistry, and physics. Included is a guide for one of our activities 
known as "Gluep." Gluep is a polymer that emphasizes the role of chemicals and 
chemistry in the everyday lives of students. 
The college students involved in this activity are enrolled in the Ball State 
University Honors College. With the current emphasis on service learning in the college 
classroom, we have decided to develop an activity in which university students can 
perform with elementary and middle school students. The hope is that in the future Ball 
State students and the Cardinal Greenway can collaborate such an event annually in order 
to bring together science and the community for a memorable day. 
Please announce this event to your students and thank you for your consideration 
in participating in "Science Day on the Greenway." 
Sincerely, 
1/} la~ d t5dY 0et/ 
Mary Borger 
Student of the Ball State Teacher's 
College 
Telephone Number: (765) 284-0746 
Email: mcborger@bsu.cdu 
) 
If,v ~() 
Loc Dang 
Student of the Ball State Science and 
Humanities College 
Telephone Number: (765) 282-1039 
Email: lvdang@bsu.edu 
Proposed Press Release 
For Immediate Release 
(Combined Press Release and Public Service Announcement) 
Contacts: 
Mary Borger 
Honors College Student 
Ball State University 
Telephone Number: (765) 284-0746 
Email: meborger@bsu.edu 
Loc Dang 
Honors College Student 
Ball State University 
Telephone Number: (765) 282-1039 
Email: lvdang@bsu.edu 
Muncie, IN-April 3, 2004-Science Day on the Greenway!! 
What: Science Day on the Greenway! 
Where: Cardinal Greenway's McCulloch Trailhead to the Depot Trailhead on Wysor 
Street, approximately 1 block north of Madison Street. Just look for the old 
train station! 
When: Saturday, April 3, 2004 from 10:00 AM to 4:00 PM 
In hope of becoming an annual event, Ball State University's Chemistry Department and 
Delaware Greenway are introducing "Science Day on the Greenway!" This event is 
designed to interest the community, especially children ages K _8th grade, in the field of 
sCience. 
Science Day on the Greenway is free and open to the public. It includes a scavenger 
hunt, captivating speakers, awesome hands-on science experiments, and a raffle for cool 
prizes! Please join us on the morning of Saturday, April 3"\ at the Greenway's 
McCulloch Trailhead or the Depot Trailhead at the Wysor Street train station located 
between McGuffs Roofing and Ed's Warehouse. A rain date is scheduled for Saturday, 
April24th, 2004. 
Parking will be available at both McCulloch Trailhead and the Train Depot. Science Day 
on the Greenway begins at 10:00 AM and lasts until4:00 PM. Bring your family and 
friends together for a fun-filled day of science and discovery! Please call 284-0746 or 
282-1039 for more information. 
Hope to see you there!! 
Additional Contact Information: Beth Campbell; Delaware Greenways; 614 East 
Wysor Street; Muncie, IN, 47305; (765) 287-0399 
Actual Press Release as seen in the paper 
(http://www.thestarpress.com/articles/6/0 16984-1 086-007 .html ) 
BSU, Greenway to have science day for K-8 
MUNCIE - Ball State University and Delaware Greenways will have "Greenway Science 
Day" 10 a.m.-4 p.m. Saturday to interest students in grade K-8 to in science. 
The program will be along the Cardinal Greenway from the McCulloch Trailhead to the 
Wysor Street Depot Trailhead. The event, which will include a scavenger hunt, speakers, 
hands-on science experiments and prizes, is free and open to the public. 
Contacts: 
1. Beth Campbell 
Delaware Greenways, Inc. 
614 East Wysor Street 
Muncie, IN. 47305 
Phone: (765) 287-0399 
Fax: (765) 287-0396 
Email: beth@delgreenways.org 
Appendix F 
Beth Campbell was the contact person with Delaware Greenways, Inc. She helped with 
organization and publicity for "Science Day on the Greenway." Beth also provided a 
truck for the transportation of chairs and tables and bikes for rapid transport up and down 
the Greenway. Bi-monthly meetings were held with Beth in order to inform her of our 
progress. 
2. Larry Cistrelli 
Director of Risk Management and Insured Benefit Programs 
Office of Controller and Business Services 
Muncie, IN. 47306 
Phone: (765) 285-2527 
Fax: (765) 285-5519 
Email: lcistrel@bsu.edu 
Safety concerns for "Science Day on the Greenway" were discussed with Mr. Cistrelli. 
He advised us to provide a medical kit and water for emergency situations. He would 
have been contacted in the event that anything went wrong. 
3. Robin E. Dungan 
Naturalist 
1200 North Minnestrista Parkway 
Muncie, IN 47303 
Phone: 765-213-3540 Extension: 151 
Fax: 765-213-3537 
Email: Rdungan@eciheritage.net 
Robin Dungan's animals were a huge hit with most of the children (and adults) during 
"Science Day on the Greenway." She brought an owl, a salamander, and a com snake. 
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4. Steven Edwards 
Assistant Superintendent, Muncie Community Schools 
Phone: (765) 747-5207 
Email: sedwards@muncie.k12.in.us 
Appendix F 
Mr. Edwards was contacted in order to distribute "Science Day on the Greenway" flyers 
to all of the elementary and middle schools in the Muncie Community. He also requested 
that each school announce the event over the intercom during daily announcements. 
5. Cheryl M. LeBlanc, M.S. 
Orchid/Research Technician 
Department of Biology 
Curator, Wheeler Orchid Collection 
Muncie, Indiana 47306 
Phone: 765-285-8839 
Fax: 765-285-8804 
Email: cleblanc@bsu.edu 
Dr. LeBlanc specializes in plants, so she agreed to give two nature walks during "Science 
Day on the Greenway." Due to the weather in April, not very many plants had leaves or 
flowers. In order for the nature walk to be more successful, the event should take place 
in the autumn instead of the spring. Because the nature walks were scheduled early in the 
morning, not very many participants had arrived, and Dr. LeBlanc was disappointed. 
Following is constructive criticism from Dr. LeBlanc: 
Loc, 
I hope your Science Day on the Greenway went well today - the weather seemed to 
cooperate, in spite of the wind and cooler temperatures. 
Now that I know more about the method that you and your fellow students use to share 
information with the children, I have a few thoughts about how you might better 
incorporate the natural science component (i.e. the nature walk). 
To best incorporate a natural science component into the "Scavenger Hunt for Science 
Theme," I think you should consider having 2 tables with props/demonstration materials 
and examples of natural things that might be found on or around the Greenway. These 
tables should be located at both ends (start and finish) oflength of trail where the other 
tables are placed. In the context of the 'Scavenger Hunt' approach to finding the 
tables/lessons, the children should have a list of items (to be seen and studied at the 
nature tables), and they should look for these items as they walk between the other tables. 
This approach to 'finding' natural items will be less disruptive to the other lessons of the 
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'Scavenger Hunt' and should better compliment this method oflearning. I will be glad to 
assist with identiryinglgathering these materials, so that they are easily found near the 
trail and are appropriate for the habitats found in this portion of the Greenway. Please 
share this suggestion with the faculty who guide this project so that it will be considered 
for next year's Science Day on the Greenway event. 
Thank you for the opportunity to work on this informative project. It is a great way to 
expose children to hands-on science! 
Cheryl LeBlanc 
CuratorlEcologist, Wheeler Orchid Collection and Species Bank 
Biology Department 
Ball State University 
Muncie, IN 47306 
765-285-8839 
6. Dianna Monks 
Office Supervisor and Secretary To Dean 
Honors College 
CA 104 
Phone: (765) 285-1024 
Email: dmonks@bsu.edu 
Dianna Monks helped with the recruitment of volunteers via emails sent to students of the 
Honors College. She personally replied to all of those who were interesting and put up 
with many changes. We are indebted to her patience. 
7. Dr. Robert Morris 
Chairperson of The Department of Chemistry, Professor of Chemistry 
Department of Chemistry 
CP 305 
Phone: (765) 285-8060 
Email: rmorris@bsu.edu 
Dr. Morris was responsible for the funding of "Science Day on the Greenway." He was 
also very enthusiastic about the project and offered suggestions. Without his help 
through the Chemistry Department at Ball State, "Science Day on the Greenway" would 
not have been successful. 
3 
8. Mr. SupeRent 
Rental - Sales - Service - Parts 
1631 N. Wheeling Ave. 
Muncie, IN. 47303 
Phone: 765-282-2757 
Fax: 765-287-2027 
Hours: Monday - Friday: 7 AM - 6 PM 
Saturday: 7 AM - 5 PM 
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Renting chairs at Mr. SupeRent required money. "Science Day on the Greenway" 
utilized 40 chairs (2 per table) for $29.51 ($0.68/chair). Mr. SupeRent does not deliver 
or pick up, so a truck was used to retrieve and return the chairs on the day of the event. 
9. Park Services 
Muncie Park and Recreation Department 
Phone: (765) 747-4858 
Hours: Monday - Friday: 7 AM - 3 PM 
Park Services provided sawhorse tables free of charge for "Science Day on the 
Greenway." A table was requested for every science demonstration, experiment, and 
hands-on activity, which amounted to 20 tables for the event (a maximum of 40 tables are 
available through the Park and Recreation Department). They delivered and picked the 
tables up free of charge. The tables for this event were delivered to the Depot Trailhead 
at the Cardinal Greenway on Friday, and then they were set up early Saturday morning. 
Muncie Park and Recreational Services are only open during the week, so "Science Day 
on the Greenway" was planned accordingly. Chairs were not provided through the Parks 
Department. 
10. Port-a-John 
Hudson Rentals 
1020 N. Broadway Ave 
Muncie, IN. 47304 
Phone: 765-284-9928 
The rental of a port -a-potty also would have cost money if one had not been already 
present at the Depot Trailhead. A regular port-a john would have cost $80/day, and a 
handicapped accessible port-a-john would have cost $85/day. Hudson Rentals do deliver 
and pick up; but for a limited amount of time on Saturdays. 
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11. Lyla Spath 
"Lyla the Leaf' 
Phone: 765-289-0688 
Appendix F 
Lyla agreed to teach "Science Day on the Greenway" participants about leaves. She 
walked up and down the Cardinal Greenway dressed as a leaf and chatted with the 
children. Most of the children liked her and said she was funny. She would have been 
more "in season" during autumn when leaves are actually present. 
12. Dr. Marcy Towns 
Professor Of Chemistry 
Department of Chemistry 
CP 409F 
Phone: (765) 285-8075 
Email: OOmhtowns@bsu.edu 
Dr. Towns was the thesis advisor for "Science Day on the Greenway." She offered help 
with experiments and guidelines for the write-up. She was extremely helpful and very 
enthusiastic about this outreach program. 
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Letter to Chemistry Department: 
Hi Dr. Morris! As you know, Mary and I are hosting the event "Science 
Day on the Greenway" for our Honors Thesis project. With such a big and 
hard event to do all by ourselves, we need the help of willing volunteers 
:). If you could, would you please email all the chemistry students and tell 
them of our need for helpers? The event is Sat. April 3rd from I Dam to 
4pm, so we need people who can help us from 9-5 (or anytime they are 
available). I have included the flyer that we will be distributing to most of 
Muncie (whew!), so you could put that out too and let that explain itself. 
If you do send the email out, could you also then put up the included sign 
up sheet in the office for volunteers? Sorry for the many requests ... Mary 
is getting anxious (Don't tell her I said that). Thank you so much! 
We hope this will be an awesome event! 
Lac 
PS. Tell them we will try to get them something for helping us out if it 
helps. We were thinking a free "Science day on the Greenway" shirt. 
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Letter to Honors College: 
Mary Borger and I are doing our Honors Thesis on "Science Day on the 
Greenway," which is an event geared towards K-8th graders. This 
experience will hopefully spark an interest in young minds and let them 
see that science can be enjoyable (I know most of the campus will laugh at 
this, but it's true. Let them come and see for themselves.). It will be an 
event hosted on Sat. April 3rd from 1 Dam to 4pm at the Cardinal 
Greenway, and will have some cool hands-on experiments, speakers, and 
an awesome scavenger hunt! We are in dire need of volunteers. Could 
you lend a helping hand for this? Weare hoping to have free T-shirts as 
an incentive. If you would be interested in helping, either call the Honors 
College at 285-1024 or email Dianna at dmonks@bsu.edu. Also specify 
what times (9am-2pm, Ipm-5pm, or all day) you could help. 
The event is open to the public (but keep an open mind because it is 
geared towards younger kids), so all are welcome! Please join us ... it will 
be an exciting event! 
Thank you so much. 
Loc Dang 
Questions? 
282-1039 
lvdang@bsu.edu 
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Sign up for "Science Day on the Greenway" volunteers 
Name Phone Number 9am-2pm lam-5pm AllDav 
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Volunteer Email #1: 
Attention all volunteers for SDotG! 
We are thrilled that you all have signed up for this extravagantly exciting event (notice 
my superb use of alliteration). As you can tell from how punctual we are in getting the 
necessary information out to you (we apologize, but we are seniors ... please forgive), we 
are finally ready to begin the final process of our well-thought out planning. Just a 
friendly reminder, the event is to occur not this upcoming Saturday, but the following 
Saturday, which is April3rd (2004 if you really need to know the year). This, of course, 
depends entirely on the weather (which we hope it will be absolutely perfect), so please 
be sure to check your email the day before/day of the event (should be posted by 8am) for 
any cancellation notes. Or you could probably listen to the radio (104.1 fm) ... I'm sure 
they will announce it for us. We have no idea what times you have signed up for, 
because many of you did not. We are really looking for all day volunteers, but whatever 
amount oftime you can aid us will be greatly appreciated. If you can, please email me 
the times that you can lend assistance and if you are still available (Loc -
lvdang@bsu.edu ). 
To some question that you have brought up, everyone/anyone is allowed to come and 
help. The more volunteers, the merrier! One bit of bad news though is that we were not 
able to get the t-shirts with our allotted budget (sorry! i), but we do/will appreciate your 
help so much that we are trying to think of something that will appropriately demonstrate 
our extreme gratitude. 
A few of you mentioned problems with transportation. Just email us and I'm sure we can 
figure something out. We not going to say no to a potential helper!!!!!!!! Leave no man 
behind!!!!!!!! All for one and one for all!!!!!!!!!! 
Someone mentioned a certificate. Sure. 
I'm not sure if you all know where this "Cardinal Greenway" is, so again, shoot me (not 
literally) an email and I'll be glad to give directions. 
Again, thank you so much for your availability and precious time! 
Loc and Mary 
PS. I was just thinking (often a random process) that we could probably further 
abbreviate our event into S.G (get it?). But then no one would really know what we 
were talking about, so nevermind. 
If any questions, just email me. 
Again- lvdang@bsu.edu 
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Volunteer Email #2: 
Hey all. I had a really good email going too and it crashed on me. Made me want to 
chuck the computer out the window real bad. 
Anyway ... about this weekend. Let me try to regurgitate this. 
The weather sucks. It's supposed to rain on Friday (so according to Indiana weather, it 
may roll into Saturday). I really hope it doesn't rain this weekend. 
Hours 
Our event is from 10-5, so we ask volunteers to come at least an hour early and stay an 
hour later to help set/clean up (hence the 9-5 volunteering hours). We will be there at 8 
for those who really want to help with the set up. 
Preparation 
The event is designed for little kiddies, so please don't fret about learning in depth 
science. We will provide recipes, directions, precautions, and you can come up with the 
little details that the youngsters will ask you. You can, of course, switch tables within the 
day so as not to get bored and to learn some of the other cool science stuff. So don't fret 
too hard on the preparatory stuff. You have an hour to get acquainted with an 
experiment. It'll be fun. 
Clothing and food 
Clothing should be casual and it may get dirty (glue, borax, other household really non-
toxic items). Dressing formally for this event is probably not the best idea. 
Bring money if you want to eat! There are oodles of restaurants downtown and Carter, 
himself, will be selling his famous dogs. 
Helping with flyers 
The flyer attached can be printed off and passed out for those of you wanting to help but 
can't on the day of the event. We are not doing a formal meet-at-the-Scramble-Light to 
pass these out because we want people to actually come and participate (with the right 
age group). So if you know professors with kids, neighbors, and siblings who want to 
come, please hand them a flyer. (I think this is a better way then shoving a flyer in 
someone's hands where it may just end up littering our beautiful potholed streets.) Or if 
you are really ambitious, hand them out at church, in classrooms, and if you are el. 
ed. awesome. Just think of all the kids you have access to. So you can either come to me 
for flyers or print them off yourself with your well-paid university fees in the computer 
lab (that's what I do). 
Directions 
You all know where Ball State is right? Well you should. Here are the easiest directions 
that I can think of. You are at the Student Center at the chirping light. The street in front 
of you is University. Ok. Drive towards the village. You will pass several lights and 
eventually a stop sign. Keep on going until University Ts with Wheeling. Good. Now 
tum right. You pass a light at White River and at the next light (Wysor St) make a left 
tum. You will pass several lights (2?) and also pass McGuff's roofing. You will make 
the next left tum right after this formentioned location (McGuff's roofing). You should 
also be able to see Ed's Warehouse. If you've gone pass the tracks, you've gone too far. 
I 
AppendixG 
Don't go pass the Greenway itself either (you'll know it's the Greenway by a crosswalk on 
the street... just follow it to your left to see the train depot trailhead). Park. You may be 
asked to move to the McCulloch Trailhead ... explanations on this later. If you need a 
ride, either call me 282-1039 or Mary 284-0746 (but realize that you will be with us at 8) 
or Katy Self (214-3701 or email kaself@bsu.edu). Thanks Katy for volunteering for 
rides ... you are an angel. 
And another thing 
If you have cool science toys (kaleidoscopes, gyroscopes, super bouncy balls, balance 
toys, train whistles ... please bring them. The more stuffto do the better.) 
I think that's all I have. You tell me if I forgot anything. Till then y'alls. 
Loc and Mary timer (sounds like Mortimer. Toad on X-Men, just in case you didn't 
know) 
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Volunteer Email #3: 
Just two more days. It looks like we are on for Saturday. Please bring a lightjacket. .. 
should be a little breezy. Just show up when you said you could and we should be fine. 
Ifby tomorrow, any drastic changes occur ... please call me. Email will no longer be 
convenient for me after tomorrow around 7pm. Thank you all again for helping out. We 
are giddy with excitement. 
Directions 
You all know where Ball State is right? Well you should. Here are the easiest directions 
that I can think of. You are at the Student Center at the chirping light. The street in front 
of you is University. Ok. Drive towards the village. You will pass several lights and 
eventually a stop sign. Keep on going until University Ts with Wheeling. Good. Now 
turn right. You pass a light at White River and at the next light (Wysor St) make a left 
turn. You will pass several lights (3) and also pass McGuff's roofing. You will make the 
next left turn right after this formentioned location (McGuff's roofing). You should also 
be able to see Ed's Warehouse. If you've gone pass the tracks, you've gone too far. Don't 
go pass the Greenway itself either (you'll know it's the Greenway by a crosswalk on the 
street... just follow it to your left to see the train depot trailhead). Park. You may be 
asked to move to the McCulloch Trailhead or the overflow lot... explanations on this 
later. If you need a ride, either call me 282-1039 or Mary 284-0746 (but realize that you 
will be with us at 8) or Katy Self(214-3701 or email kaself@bsu.edu). Thanks Katy for 
volunteering for rides ... you are an angel. 
The only thing I found wrong with the directions was the number oflights it took to get 
to the Greenway Train depot. It's three, not two. Also, there is another event going on 
that day which might cut into our parking spaces, so if you took the second light (on 
Wysor. .. it's Elm St.) You can park at McCulloch trailhead. Or go on the very next right 
after the parking lot and park at McCulloch park (our overflow lot). 
Thanks again. 
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Directions 
You all know where Ball State is right? Well you should. Here are the easiest directions 
that I can think of. You are at the Student Center at the chirping light. The street in front 
of you is University. Ok. Drive towards the village. You will pass several lights and 
eventually a stop sign. Keep on going until University Ts with Wheeling. Good. Now 
tum right. You pass a light at White River and at the next light (Wysor St) make a left 
tum. You will pass several lights (3) and also pass McGuft's roofing. (If you took the 
second light (on Wysor ... it's Elm St.) You can park at McCulloch trailhead. Or go on 
the very next right after the parking lot and park at McCulloch park (our overflow lot)). 
Otherwise, you will make the next left tum right after the third light and this for 
mentioned location (McGuft's roofing). You should also be able to see Ed's Warehouse. 
If you've gone pass the tracks, you've gone too far. Don't go pass the Greenway itself 
either (you'll know it's the Greenway by a crosswalk on the street... just follow it to your 
left to see the train depot trailhead). Park. You may be asked to move to the McCulloch 
Trailhead or the overflow lot... explanations on this later. 
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Volunteer Email #4: 
If you did not volunteer, please delete (unless you really truly want to read this). If you 
did, proceed on. I also appreciate those who took the time to come look for us. Sorry 
you couldn't find us, but I have no idea how to make the directions easier .... maybe a map 
next time. Thanks once again for the effort!! We really appreciate it... shows us you care 
© (I tried to draw hearts around his head, but I'm not that skilled with wingdings). 
Hi all. Thanks once again for a j ob well done. You were all splendid and we appreciate 
all the help that you have given us. Without y'al!... it would have been impossible 
(really). We have gotten the pictures back and they are AWESOME!! If any of you want 
to see them, shoot me an email and we'll try to make that possible. 
Some things happened on Saturday that made it absolutely wonderful for me. A) All of 
you. We are so thankful, words cannot describe it. Right now ... I consider myself in debt 
to each and every one of you that came out. B) A child in passing said, "I always thought 
science was boring, but this is really fun!" This is why we did the event... to make 
science fun. That child represented the pinnacle of my goals for that day. How many of 
you felt like that child? If you did, then you were a part of my goals too and didn't know 
it (like the poet who didn't know he was one). C) The newspaper reporter! I mean 
wow ... they chose us ... I feel like I've won an award. Like I'm the king ofthe world or 
something who should be standing on this ginormous indestructible yet sinkable ship. 
We were on the front page (ofthe Local section) ofthe Sunday paper. Quite a nice 
history of my life, but Mary was disappointed. I can't blame her. .. but we joke around it. 
It is funny if you think about it. Here's the link if you didn't get to see it 
(http://www.thestarpress.com/articles/6/0 I 7261-7066-002.html). D) Someone said they 
liked my emails. I'm personally flattered. Thank you. 
So as a result of our "successful" day (in quotes because some might not see it as one), 
we have had requests for follow-ups. We are supposed to do another science day on 
Arbor Day (but we are still so exhausted from that day ... we haven't even thanked anyone 
or done any follow ups till now). And they've asked us to do a mini one on the grand 
opening ofthe Greenway in June and to present our event at the American Chemical 
Society coming up in Indy. No break at all for us seniors it seems ... Graduation comes in 
29 days. Who's all excited with me? For all you non-seniors ... at least it's summertime. 
If any of you are teaching majors that would like to use some of our ideas, I say by all 
means, if it helps kids learn ... go for it. Just shoot me an email and I will just give you a 
disc containing the project in its entirety when it's done (set up, requests, analysis' and the 
such). 
I just have a few questions and follow ups to ask. 
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1. Did anyone find a sweatshirt in the parking lot? It was a grey hoodie with something 
about baseball on it. If any word, shoot me an email. 
2. Who was it that asked about a certificate? 
3. Could you thank those who came but are not on the email list for me? I know there 
are many, but I can't seem to recall everyone. I really want to thank Dan too. He was 
awesome in helping with the grunt work ... you too Adam, and Scott, Julie, Emily (but 
you are on the email list and I suspect he came because of the latter two). Just tell him 
that he was a lot of help and it lessened our workload immensely! 
4. What do you think we could do to make it better? I know most of you will not want to 
answer this, but if you have time ... I would appreciate any comments at all. 
Well all ... It is about 2:30 in the morning (Friday now I guess) and I am exhausted. Not 
to mention that I have to work 5 eight-hour shifts by Monday. Whew! And God bless 
you all for being there in the thick of it with us. 
This one goes out to all of you ... 
Loc 
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Age: ________ _ 
Grade: ________ _ 
McCulloch Trailhead 
So here you are at the Cardinal Greenway. We hope you enjoy your time 
with us and we ask that you follow all safety rules. Above all, please have fun. 
Let's make sure you are in the correct place. If you are in the parking lot, face the 
McCulloch Trailhead sign and turn around. Walk to the red pillars holding a Cardinal 
Greenway trail map. If in a need of a restroom, please walk on the trail towards 
the Train Depot Trailhead. There is a blue porta-john at the end. You can't miss it. 
Now ... Start having some fun!! 
Some things to keep in mind. Food is not provided, but Carter will be selling his hot 
dogs near the Depot around 11:00am. SAACS will be selling beverages throughout 
the day. 
Listen to our speakers!!!! They will be in an open area at the McCulloch trailhead. 
If you have problems finding them, please ask any of our helpful volunteers. 
Lila the Leaf l1:ooam 
Lila will be showing the different parts that you can find on a leafl 
Robin Dungan 2:00 - 3:00pm 
Robin will be bring cool animals. Come check this outl 
Cheryl LeBlanc 10:ooam (maybe 11 :ooam) 
Cheryl will be giving a nature walk. Come learn more about Native Indianal 
Volcano eruption times (ask a volunteer for location): 
AppendixH 
Scavenger Hunt 
Note that in order to enter the raffle for prizes, this sheet of paper must 
be filled out and turned back in. Participants must be at the Train Depot Trail head 
at the times of drawings, in order to be eligible for prizes. Drawing times will occur 
at 11:00am, 1:00pm and 3:00pm. 
1. Check out the Cardinal Greenway sign. What mile marker are we (Train 
Depot) near? 
2. Isn't oil really hard to clean up? What worked the best to get the oil off? 
3. Rub a balloon on your head at this table. What's going on with the Cheerios? 
4. Proceed to the next table and you can have a little snack (after you are 
done of course). Make some candy molecules and test how stable they are. 
What kind of molecule did you make? 
5. Moving on ... you will see two tables to your left that deal with flying and 
gravity. Make a couple of them and test your creativity! How far did yours 
go? 
6. Isn't Oobleck cool? What two properties does it have (gas. liqUid. or solid)? 
7. Which table will the Volcano Demonstration be at? Please some back at 
11:30 or 2:30 and help us out with the volcanic eruption. 
8. Just how does soap work? Can you draw how they trap dirt? 
9. Keep trucking along the pathway and you will come to a table. Green 
pennies. Cool huh? How much money is there? 
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10. Rubber Eggs. What caused their shells to disintegrate? 
11. Go to the SAACS table. Tell me what SAACS stands for and what they are 
doing. 
12. Check out the Cardinal Greenway information table! You can rent bikes for 
free!! What must you always wear when you ride your bike? 
13. Make a fossil of something. What did you make a fossil of? 
14. What is needed for Digestion? What's it do? 
15. What do you mix together to make Gluep? Bag it up and take it home! 
16. Name the demonstration that lets you see how heavy or light different 
liquids are. Name me one liquid (not water) and tell me if it is heavier or 
lighter than water. 
17. Don't you want to go home and take a bath now just to smell good? What 
scent did you make your Bath Bubbler? 
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Evaluation: 
How well did you enjoy your time with us? 
Tell us which experiment you liked the best and why. How about the least liked? 
What should we do to make this event better? 
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Age: ________________ __ 
Grade: ________________ _ 
Train Depot Trailhead 
So here you are at the Cardinal Greenway. We hope you enjoy your time 
with us and we ask that you follow all safety rules. Above all, please have fun. 
Let's make sure you are in the correct place. If you/are in the parking lot, face the 
yellow and red McGuff sign. Turn around and walk to the grassy circle. Turn left 
and walk in between the 3 red pillars (note that the water fountain to the left does 
not work). Note that within the three red pillars is a map of the Cardinal Greenway 
to the right and a list of birds that you may see on the trail to the left. Also note 
that the Porta-John can also be found here. 
Some things to keep in mind. Food is not provided, but Carter will be selling his hot 
dogs near the Depot around 11:00am. SAACS will be selling beverages throughout 
the day. 
Listen to our speakers!!!! They will be in an open area at the McCulloch trailhead. 
If you have problems finding them, please ask any of our helpful volunteers. 
Lila the Leaf 11:ooam 
Lila will be showing the different parts that you can find on a leafl 
Robin Dungan 2:00 - 3:00pm 
Robin will be bring cool animals. Come check this outl 
Cheryl leBlanc 10:ooam (maybe 11 :ooam) 
Cheryl will be giving a nature walk. Come learn more about Native Indianal 
Volcano eruption times (ask a volunteer for location): 
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Scavenger Hunt 
Note that in order to enter the raffle for prizes, this sheet of paper must 
be filled out and turned back in. Participants must be at the Train Depot Trail head 
at the times of drawings, in order to be eligible for prizes. Drawing times will occur 
at 11:00am, 1:00pm and 3:00pm. 
1. Check out the Cardinal Greenway sign. What mile marker are we (Train 
Depot) near? 
2. Name the demonstration that lets you see how heavy or light different 
liquids are. Name me one liquid (not water) and tell me if it is heavier or 
lighter than water. 
3. What do you mix together to make Gluep? Bag it up and take it home! 
4. What is needed for Digestion? What's it do? 
5. Make a fossil of something. What did you make a fossil of? 
6. Check out the Cardinal Greenway information table! You can rent bikes for 
free!! What must you always wear when you ride your bike? 
7. Go to the SAACS table. Tell me what SAACS stands for and what they are 
doing. 
8. Rubber Eggs. What caused their shells to disintegrate? 
9. Keep trucking along the pathway and you will come to a table. Green 
pennies. Cool huh? How much money is there? 
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10. Just how does soap work? Can you draw how they trap dirt? 
11. Which table will the Volcano Demonstration be at? Please some back at 
11:30 or 2:30 and help us out with the volcanic eruption. 
12. Isn't Oobleck cool? What two properties does it have (gas. liquid. or solid)? 
13. Moving on ... you will see two tables to your left that deal with flying and 
gravity. Make a couple of them and test your creativity! How far did yours 
go? 
14. Proceed to the next table and you can have a little snack (after you are 
done of course). Make some candy molecules and test how stable they are. 
What kind of molecule did you make? 
15. Rub a balloon on your head at this table. What's going on with the Cheerios? 
16. Isn't oil really hard to clean up? What worked the best to get the oil off? 
17. Don't you want to go home and take a bath now just to smell good? What 
scent did you make your Bath Bubbler? 
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Evaluation: 
How well did you enjoy your time with us? 
Tell us which experiment you liked the best and why. How about the least liked? 
What should we do to make this event better? 
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Article in the Muncie Star Press following the event: 
(http://www.thestaroress.com/articles/6/017261-7066-002.html) 
Science fair livened Cardinal Greenway Saturday 
ByT.J. WILHAM 
tjwilham@thestaroress.com 
MUNCIE - When Loc Dang was kid, he didn't like science at all. 
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He wasn't good at it. It wasn't any fun. And there was no way he was going to grow up to 
become a scientist. 
But now, several years after struggling in elementary school science, the Ball State 
University senior is just weeks away from graduating with a degree in chemistry and 
wants to attend medical school. 
How did he get there? 
"Science just become fun one day," Dang said. 
On Saturday, Dang and fellow Ball State University student Mary Borger decided to 
make science fun for kids and adults who took a stroll along the Cardinal Greenway. 
Instead of writing a traditional college senior thesis, the two students decided to organize 
a science fair for kids for their final university project. 
They hunted for volunteers for months, went to schools to pass out fliers, and organized 
community groups to provide prizes, tables and guest speakers. 
"This was probably a lot more work than writing a paper," said Borger, who is a 
secondary-education major and plans to become a science teacher. "I didn't realize it was 
going to be this much. But I love it. I love science. I am a big nerd." 
Along the Greenway, the students used friends and university organizations to man 15 
booths of experiments. Cyclists, walkers and runners frequently turned their heads as they 
passed demonstrations about aerodynamics, static electricity and fossils. 
Most of the people who walked down the half-mile stretch of the Greenway from Wysor 
Street to McCulloch Boulevard were surprised to see a science fair along the trial. 
Fifty-two-year-old Bev Fields was one of them. 
Her husband and friends who were visiting from Wisconsin decided to go on a walk 
Saturday afternoon when they stumbled onto the fair. Even though their children are all 
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grown up and they are years removed from science classes, the quartet was just as eager 
to learn about science as the kids were. 
"This was a plus for our walk today," Fields said. "Anytime you can see kids have a good 
time, it's worth it." 
Susan Neal wasn't surprised to see the science fair when she and her son walked down 
the Greenway. 
She had heard about the event and wanted to bring her son because he is always doing his 
own experiments around the house. 
Saturday was the first time Neal had been to the Greenway. 
"1 was surprised how much was here," Fields said. "[My son] had a great time. He just 
loves science." 
Contact news reporter T.J. Wilham at 213-5832. 
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Letter to the Editor appearing in the Muncie Star on 
April 13, 2004 
(http://www.thestarpress.com/articles/6/017858-1206-009.html) 
Letter: Science program a hit 
SHARON AND SCOTT CHESUK - Muncie 
We would like to commend Loc Dang and the other Ball State students for conducting 
the science program along Cardinal Greenway. 
We spent almost three hours with our grandsons, ages 8 and 4, who were completely 
fascinated with each demonstration. Allowing the children hands-on participation made 
it even more fun and interesting to them. The students were very patient and did a 
good job of explaining each experiment at a level children could understand. 
It was a great way to educate kids and make it fun at the same time. We'd love to see 
more programs like this one. 
